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‘It s our belief that the nuclear industry can serve the ne
undue risk to our health or to our environment But we
the important responsitulity of assuring that this continues to

s of the public without
iso befieve that we have
be the case in the future

Joseph A Liberman
Deputy Assistant Administrator
Radiation Programs
Erwironmental Protéction Aguncy
July 1871
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FOREWORD

This report was prepared for submussion to the U § Atomic [Energy Gommussion by
the Health Physics Research and Ecology Department of the] Rocky Flats Division
Dow Chemical US.A The analyses of ail samples described within this report were
performed by the Heaith Physics Bioassay Laboratory and thg Service Laboratories at
Rocky Flats

All effluents with potential adverse haesith and safety or enwimnmfemal effects have
been monitored evalusted and appropriately controlied

The AEC has initiated more comprehensive procedures for more complete reporting
of eavironmental m[\pact information Due to the new reporting procedures and tormat
the data contained ‘within thys report are not directly comparable with previous reports
in this series. This ss the fifst report to be prepared under the new AEC guidelines

{
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ANNUAL REPORT ENVIRONMENTAL SAFEGUARD 1971

Radioactive Moritorng and Environmental Surveillance
January Through December 1971

L M Steward
M R Bass

| ABSTRACT

The Rocky Flats Plant maintains an extensive environmental surverilance
program to assess effluent levels and to determine 1f ary accidental release of
envirormental contaminants has occurred Analyses of over 50 000 air

water vegetation soil sediment and effluent samples for the year indicated
that in no manner did Rocky Fiats contribute sigmificant quantities of
environmental con*taminants to the surrounding environs all rad-oactive and
nonradioactive effluent levels were below the most strirgent and/or restrictive
standards established by regulatory agencies and that radioactive levels in
the environs of Rocky Flats have not changed significantly either on or off
site in the past year

Il INTRODUCTIONS

Rocky Flats

The Rocky Flats Division of Dow Che~ucal U S A manages a plutonium
processing facility for the U S Atomic Energy Comrmuission 1t s located on

a gently sloping plain on the eastern edge of the front range of the Rocky Rocky Flats Plantsite Located about
Mountains and s situated about haifway between Golden and Boulder Halfway between Goiden and
Colorado To the e~st lie the beginnings of the Great P'ains of Colorado and a Boulder Colorado

panorama of Denver about 16 miles to the southeast The grassy geatly
rolling hills surrounding the plant pro.:ide grazing grounds and v inter shelter
for deer local livestock and small an mals -
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RFP CNV 71B

The chimate for which the State of Coloradlo is so justly famous favars
“ocky Flats with about 300 days of sunshine a3 year Rainfail averages just
1der 14 inches a year and the average temperature 1s 50 degrees

The plant handlies both plutonmium and uranium as weil as other potentially
hazardous materials as part of its normal function within the AEC complex
Rocky Flats maintains a constant surveiflance program which continuously
monitors the control of effluents and releases from the plant site and its
operations

Radiation

There ar2 many naturally occurring, unstable radicactive nuchdes among the
elements with atomic numbers from 81 {thathium) to 92 {uramum) The
majority of these can be grouped into the uranium series the actinium series
and the thorum senes Each decay series begins with.a very long hved
nuchde (parent) as the first member These parents transform by radioactive
disintegration into intermediate members (daughters} until a final stable,
noncadioactive 1s~tope of lead results ' Where found in nature the uranium
and naturally occurring members of the actinide series are always found
together :

234 _p’T— ———ged 33433 Lmg 2307
T =B e 6 v Th

’l‘% b—a-—- 1"?0 javae (1 mand 2:18" et T 1368‘
: .
Il‘Bl -—B 1"?0 s (], ovemee it 3!0% -—-B-—q zlﬁm

STABLE | g —1 310p
IOOPb

The series of disintegrations 1s known as radioactive decay The new elements
formed from the original or parent™ atoms are calfed daughters Whena
nucleus undergoes this decay process to form a daughter energy is emitted in
the form of particulate or electromagnetic radiation The most common types
of radistion are alpha and beta particlus gamma rays X rays and neytrons
The alpha parucle 1s the positively charged nucleus of 3 heliugn atom
(; He'2) and 15 very stable The beta particie is a negatively charged, hugh-
speed electron that originates in the nucleus Gamma and x rays are electro
magnetic radations sinular to ordm$ry radio waves 3nd wisible hght waves
xcept therwr frequencies are higher and they are not wisible to the haman
ye Ncutrons are neutrally charged particles of mass 1 Of these types of
radiation the high enerqy gamma ray and the neytron have the greatest rang»

Rocky Flats Handles Plutonium and
Uranium as Processing Facility for
U.S.AEC

Where 23® plutonium comes from
238 yramum 15 hombarded by neutrons
1n 3 reagtor to produce >3? plutpnium
by the foflowing steps.
11330440 —30

$5954 2 3 Minute o ~39

3~’3§W 2.3 days tls g+ ’3:Pﬂ

Radioactive Decay  Parent Elements

Decay 1o Form New Daughtes Elements

Alpha 3eta, and Gamma are the Most
Commu Types of Radiation

Ailpha = 1d Beta Béth Particulate
Radiations  Gamma is Elecuro
magnetic like X-Ray




and penetrating ability eustly

"_, panetra®ing several inches of

a stee{ Beta particles althougn

Ban less penetrating than gamma

b still have encugh penetratina
L abil ty to penetrate the skin of

PAPER  PLASTIC LEAD man The alpha partic’e that of

most concern at Rocky Flats has the least penetrating power In fact tre
alpha particle 1s unable to penetrate an ordinary sheet of paper or the
relatively thick skin of man Since both ~lutonium and uranwum are primary
alpha emitters the alpha partic'e receives the most attertion in this report

Before deiineat:ng standards the actual measurement criteria should be
xplained In relating measured values to *he predicted or actual biological
effects two separate uni*s have arisen

The first is based on the number of radioactive disintegrations per unit of
time and 1s thus a quaatitative measure of the radicisotope present Based on
radium 226 the frst naturally occurring radioisotope to be i1solated in any
quantity the curie (Ci} became the unit used for expressing quantities of all
isotopes In 1950 this unit was standardized and 1s now defined as that
quantity of any radioact ve nuchde undergoing 37 X 10'° dis ntegrations
per second ! Oy integrations per unit time are usually abb eviated as aps
(second) or dpm {minute) ]

The curie is a very large unit especially for reporting minute quantities such
as found n envirnnmental radiation measurements Therefore subunits of
the curie are usually used These are the millicurie (mCi 1073 C1) the
microcurie {(uC1 107 Ci) the nanocurie (nCi 107 Ci) and the picocurie
{pCi 10712 )

1 curie = 37 000 000 0CO dps
(16 3g Pu?*?)

1 mithicurie = 37 000 000 dps <
(0 016 g Pu?’?)

1 micrccune - 37 000 dps
(0 000016 g Pu??)

1 picocurie = 0 037 dos
(0 0000000000163 g Pu 3?)

It must be emphasized \hat these units #xpress only quantities of isotopes
present and not the radnatnon%’these quantties could produce

The interaction of radiation wmith matter creates ions by imparting energy to
orbital electrons and stripping them from atoms The ions thus produced
have either a positive or negative el ctrical charge It s this phenomenon
that allows us to detect the presence of radiation and a so determines the
amount of biological damage that a qiven radiation dose can produce

Since radiation effects on organmisms are due to 10mization the only quantita
tive measurement of radiation dos that ran be airec ly related to biolou-cal
effects must be stated in tarms of t'ns 1onization and the amount of energy
absorbed by that organism

RFP LNV 713

Alp*~a Radiation has Leas* ®anct-a* 1n
Abi"*y Wil not Norma'ly Penecrgte Skin
of Mun Thisis the primary Radat-or of
Concern to Rocky Flats

Two Units for Measuring
Radisactivity

Cur » {(Based on Disintegrations per L =t
Tin ~) 1s Measurement ¢ Cuantty of
Isotcpe Present

Disi~tegrations per Mina e {dpm) and
per $~cond {(dps) are Usual Jotaions

Cur e Very Large Uni
{37 200 000 C0O dps) so
Subunits Usually Usea

Ra“ ation Produces lons Amount of
forization 1s Deciding Factor in

Bic ogical Damage so Unit of Dose
Must be in Terms of lonization

Oi74c
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The hasic measurement umt as desciibed by the internanonat Commission on
Radiological Units and Measurements {{CRU} s the roentgen (R} This was
established in 1928 a time when only x ray or gamma sadiations were
considered important 1t is defined i terms of energy transfer or iomzation
10 a specihic volume of air as the result of an exposure dose of x or ggmma
radiation 2 Thus it is not directly relatable to other types of radiation in
tissues or hiological systems

Ths shortcoming in the definstion of the roentgen has led to the introduction
of another urut the roentgen equivalent {for} man or the rem Thisunitis
that quantity of 1omzing radiation which when absorbed by man produces
an effect or biological response equivalent to the absorption of one roentgen
of x or gamma radiation 3 Since the biologicai effects due to radiation are
known 10 vary a quahty factor ranging fram one to twenty is included in

the rem * A prnimary subumt of the rem the msllirem{mram} or 0 001 rem

1s very often used in describing biological rachation expasures

Radiation Standards f

in 1928 an international group was convened to establhish standards for
jonizing rad ation and formed the International Commission on Radiologcal
Protection {ICRP) The committee.charged with establishing those standards
was composed of scientists from Great Britain the United State., Germany
and Sweden Later they wére jowned by members from France and ltaly

To establish unariruty amang representatives ta the ICRP 1t was decided that
each member nation should have one official representative  Thus in 1928
what became the National Commitiee on Radiation Pretectionand Measure
ments was established under the auspices of the National Bureau ot
Standards *

n 1964 thss national commuttee was granted an independent status and
charter by Congress and changed its name shightly 10 become the National
Councit on Radiation Protection and Measurements (NCRP) The NURP
n conjunction with 1ts international counterpart the ICRP has, unce
1929 provided the basic standards and guidance in the freld of radiation
protection

in 1959 the Federal Radiation Councit {FRC) was formed to provide a
federal policy on human exposures 1o tomzing radiatiun The FRC whose
tesponsibihities were absorbed in 1970 by the new Environmentat Pro
tection Agency {EPA} adopted those guidehines recommended by both the
NCRP and ICRP These guidelines were based on fve principies in
determining permissible levels &

1 It 1s appropriate to set different standards for different
sources of emissions and exposures

2 Exposure to radaanoel shoutd always be as tow as possible

Basic Unrt 1s Roenteen Based on e
lomzauon Produced by X Ray and

Gamma Radiation Only Not Diructly
Retatable to Other yyits of Radiation

Moditied Unit 1s Roentgen Equivalent
Man {REM), which Includes Mod:ifica
tion Factor $6 Account for Differences
in Types of Radiation *

International Commission on Radio
logical Proteciion {ICRP) Formed in 1928

U S. Reptesentative ta ICRP 1s
Natibnal Counct! 6n Rachation Pro
tection and Measuremients {NCRP}

NCRP, an Independent Qbjcctive
Organization has Provided Basic Guidoree
in Radiation Protecuon Since 189

Feglers! Radistion Council Funcuons
Absorbed by Environmental Protection
Agency in 1970

Wheceas all radiations produce the sime types of bialogical effeqts. the aagmiude af reipanse per umt of abtorbed dose is not the same

The waverse ratio of the absortied dose (rorm one radiat an type to that of 3 reterence radiaton réquicd ta produce the same degree ot 3
stiputated effect is refersed to as Pelative Biotogcat Etfectiveness {RBC) Thure & actuafly oo one RBE far 3 givea type of rad 3teon e
value depesds on the t~ al dose (vse rate Tissue cell anglor the biologicat effect boing Btudied
> ~e
037 23
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3 No exposure should be allowed without expectation
of benefit
Both FRC and EPA Foliowrd Five
4 That all radiation 1s assumed to be harmful or potentially so Bastc Premuses in Establt hore-* cf
Radiation Protection Guidelires
5 And that the biological risk associated with higher levels
of exposure is proportional to those risks at lower levels

{Since the e lower levels refer to exposures due to or
comparable with natural background radiation this
assumption of proportionality provides a most
conservative guidehine }®

The US Atomic Energy Commussion has incorporated the guidelines and
recommendations of the NCRP ICRP and the FRC into 1ts own operational
procedures for AEC installations and those of contractors and licensees ~ %

The entire history of the derivation of radiation standards has been one of Enture History of Present S*andards
objective conservative evaluation of the best data ava lable Guidelines have 15 O ne of Objective Conserva*ive
been internat onally derived accepted and endorsed 3 Evaluation

The permissible dose of occupationally exposed individuals 5 rem per year
to the whole body 1s defined by the Nat onal Council on Radiation Occupational Dose 1s 5 REM Per Yea
Protection and Measurements as ¢ Lim it to Whole Body *

that dose accumulated over a long period of
time or from a single exposure which in the light
of present knowledge carries a negligible probatitity
of severe somatic or genetic injuries

Based on all present techmical knowledge authorities have concluded that
this fevel can be absorbed per year by a man throughout his working hifetime*
without his sustaining any measurable damage *

In contrast to this controlled group {1 e the occupationally exposed) Sin ze General Populat on s Uncontrolled
individual members of the general public include persons of ail ages and Group (1 e contains all aaes health e ¢}
degrees of health The established standards reflect this prudent conserva General Standards Far More Conservative

tive attitude toward exposures to the general public

For an individual \n the gereral population the whole body radiation exposure Standards are 1n Termrs of Group Portion
gutde 1s given as 0 5 rem per year one tenth that of the occupational of Body lrradiated and Pe-iod of Time
expsoure level When a group of individuals 1s at ris« the whole body Over Which Dose Delivered

radiation exposure for the average of 3 suitable sample of the group must be

less than 0 17 rem *

It must be noted then that the established standards accepted by international
authorities are in terms of portions of the body irradiated and the period of
time over which that dose i1s delivered

Important too 1s the relatively low penetration power of the alpha particle Alpha Particles Must Be T iken Into
Alpha particles must be taken into the body to do any radiation damage to Body to Do Any Radiation Damaga
man 1e in the foods we eat (ingestion) the air we breathe (inhalation) to Man

or through a wound or break tn the skin

For perspective 1t should be emphis zed that tne NCRP bel eves that its recommendations provc 2 a system that offers far tower
occupational risk than 18 found \n many occupat ons normally cons dered nOt 10 be extra hazardc us

Ot/ id
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HI STANDARDS
Ar
Radioactive

The short range alpha particle will be completely absorbed by a small amount
of tissue v hen taken into <he body This complete absorption represents a
greater dose or exposure than that received from a gamma ray having the
same energy The gamma ray with 1ts hicher penetration power ¢an pass
completely through the body and thus transfer only a portion of its energy to
the body tissue

mitarals W on@mt
Therefore whenslpha parucles are mnhaled they can stay in one portion of
the lung and irradiate one small area of ussue quite heavily * To prevent this
effect the most testrictiye standards are thase for plutorium in air

The cu-rent established standard for soluble plutonwm in air 1s 0 06 x 10712
HCi/mi of air in terms of exposure to an individual in the population and
002 x 107'? uCi/mi to a sustable sample of the poputation’ ® 2 in terms of
yearly averages

STANDARDS FOR SOLUBLE Pu?®? IN AIR.

Radiation Workers 2 0 x 1072 uCi/mi

General Populace Individuat 0.06 X 1072 uCi/ml

Total Population (suitable sample] 0 82 X 1073 uCi/mi
Source NBS Handbook .69 USAEC Manual Chapter 0524

For uranium (soluble 238) the apphcable standardsare 3 x 107! uCi/mit
for an individual and 1 x 107!? uCi/mi for a suitable sample of the total
population 7 ¥ ? These standards are based on the soluble materials, ar2
stated in terms of yearly averages above the levels of naturally occurring ™
alpha activity and apply at the plant boundary the point of public aecess* *

Total population standard for soluble pfutonium 239 s

002X 10712 uCi/m! This is equivalent to about 33X 107!°

{0 0000000000000C000G33) gram of plutonium cr

12X 107° (0 0000000000C00COCS0012) ounce of plutonium
per millihiter of ar  Based on the specific activity of

plutonium 239 this would be just one part:cle about 3/1000
micron {0 00000013 inch) in diameter/ov of air

Non Radioactive

The standard most apphicable 10 nonradioactive operations at Rocky Flats
1s that for berylhium In terms of monthly averages this standard is

1 x 1075 milligrams per cubic meter (mag/M?) of eftiuent arr  Thus standard
was established by action of the American Conference of Governmental
Hygienists and modified by an Advisory Comemit-ee to the AEC 10

Most Restrictive Standards are for
Xpha Emitters in Arr

STANDARD FOR URANIUM IN AIR
IROIVIDUAL 3% 107" upCi/mi
TITAL POP.. 1 x 107! uCi/mi

Beyltium Standard in Air = 0 01, grams
Pe:Cubic Meter {1 x 10 * mg/M?)

° it must also be noted that since fewer cells are involved this passibility might inelcct #opm“u damage than onginally presumed

Q3745




The EPA used these gquidelines in their proposed beryllium standards as
pubhshed in the December 7 1971 Federal Reqister  The proposed
standard states that total berylhium releases shall no* resuit in outplant
concentrations that exceed 10 grams in any 24 hour day or concentrations
of greater than 0 01 micrograms/cubic meter (1 x 1075 mg/M?) as
averaged over 30 days !!

The Rocky Flats self imposed internal goal for beryllium in air 1s one half
the official standard or 5 x 10 ¢ mg/M3

Water
Radinactive

The most restrictive recommended guideline for plutonium 239 {soluble} in
water is 1 67 x 107% uCi/mi to a suitable sample of a population on a yearly
average For an individual within that population that guideline is given as
5 x 1078 uCi/mi on a yearly average 7 ® 9

The most res ictive standard for uranium that for the uranium 235 1sotope
ts 3 x 10% uCi/mi in terms of an individual in the population or

1 x 1075 uCy/ml for a suitable sample of the total population on a yearly
basis 7 & ®

In add'tion gross alpha and gross beta guidelines to limit total radioactive
nuchde content have also been estatlished by the NCRP * the AEC? ®

the Colorado D~ rtment of Health!? and U S Public Health Service !?
Those standards «dop.ed by the latter two agencies are based primarily on
the recommendations of the Federal Radiation Counctil and thus the

NCRP Gross alpha standards for Rocky Flats effiuents would be the same
as the given standard for plutonium since 1t 1s one of the constituents of the
mixture and has the most estrictive imit  Where the identity and con
centration of both uranium and plutonium are known a somewhat more
complex derived standard 1s apphcable 7 & ?

Established standards for soluble amerscium 241 in water are 4 x 107$

uCi/mi for individual and 1 33 x 10 ¢ uCi/mi for a suitable sample of a
population n terms of yearly averages ’ & ?

Non Radioactive

The US Public Health Service Drinking Water Standards (1962) are the
primary guidelines followed at Rocky Flats The Water Pollution Control

Commussion of the Colorado Department of Health 1s however the agency to

which Rocky Flats is directly responsible That agency 1s responsible for the
administration of the USFHS guidelines and 1n some cases has established
standards of 1ts own In addition the Water Pollution Control Commuission
has compiled classifications for the major water sources of Colorado
according to uscs  Although Walnut Creek has rot been classified the most
restrictive classifications (A B, C and D-) are those adhered to  The basic
Colorado Standards were revised ctfective September 1 1971 '2 These

new standirds tor Class A B, C and D, water sources are summarized below

Also summarnized are those ¢t em cal quidehines delineated by the U S Public
Health Scrvice in the Drinking Water Standards of 1962 '3

RFPEMV 71B

EPA 1971 Standir1 1s Sarc 23 ALC
Berylhium St nda-d for 1its Contracto-s
and Licensees

STANDARDS FOR SOLUE! E Py?3$
INVGATER Radiation Workers
100 x 10  LCi/m! General Pcrulsce
Indi 1dual 5 x 10 uCi/ml Totdl
Pop. ation (surtable sample}
167x107¢ uC/ml

Mos Restrictive Standard for Uranium 1n
Wate (Soluble U™3% s 3 x 10 5 uCi/mi
for | divid 1 x 107%uCi/m! (or Total
Popu ation (suitable sample!

U.S 2ublic Health Service and Coloredo
Dep tment of Health Guidelines are
Bas«i on NCRP Recommerdations

For Chenucal Contaminants in

Eff ent Waste Waters Rocky Flats
Re onsible to Colorado Department
of | zalth

Ror-y Flats Effluents D1 charged into
Wa'aut Crech
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WATER QUALITY STANDAI}DS
Water Pollution Control Commission Colorado Dcpar{ment of Health

2 7
%I £

1 Basic {(Non Radioactive) Standards Applicable to Al \V:ter: of the State

A All waters capable of treatment or control prior to discharge into any
waters of the state shall receive secondary treatment with disinf.ction
or its industrial waste equivalent

Waters shall be free from substances attributable t¢ mumicipal domestic
or industrial wastes that

B8  Will cither settle to form unsightly putrescent or 9dorous bottom
deposits or will interfere with the classified use of the water

-

C. Creat[e unsightly ﬂoagﬁg debris such as qil, grease [or scum..

will ;':rddua objectionable odor color, taste, or tyrbidity or
objectionable aquatic life

E. May,msufficient levels concentrations, or comhbifations %
prové deleterious to human or an-mal Wie * %

fl Additional Water Quahity Standards (most restrictivg from Class A B; C and D,;)

A. General (Colorado Department o Health)

!

Parameter Linmits Clagsification
————————— y e i ———t .
Fecal Coliform <1000/mi A B,
Bactéria
Dissolved Oxygen 6 mgfl 8,

|
pH 6585 - B,
Tu I' ity Not to impair natural and| B,

developed fisheries

Tota Less than 500 A B,
Dissolved mg/l (annust
Solids volume-weighited average)i
Toxic Matenials Free From All
{Biocides
Pesh,cides, etc)
Temr:erawe (°F 70 8,
SOdllul:ﬂ Adsorption  Review of Commission c 0,
Ratio
Tastlc & Odor Free From A B

3 P W
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B Chemucal
Limits {(mg/l)
Suggested Grounds for ’
CDH Maximum Rejection
Parameters A By {USPHS) {USPHS CDHY)
Alkyl Benzene - 0 500 -
Sultfonate
Arsenic 005 0010 005
Barium 100 - 100 -
Cadmium 001 - 0 0t
Chloride - 250 -
(o0 005 - 005
Copper 00~ 100 -
Carbon
Chloroform - 0 200 -
Extract
Cyanide 020 0010 020
Fluoride - 1200 240
Iron - 0 300 -
Lead 005 - 005
Manganese - 0050 -
Nitrate - 450 -
Phenols - 0 001 -
Selenium 001 - 0 01
Sulfates - 250 -
Silver 005 - 005
2ine - 500 -

A Colorado guideline for the Biochemical Oxygen Demand (BOD) - the
amount of oxygen needed to allow for natural biological oxication of
organic matter — has been established primarily as a measu ement of
sewage treatment effectiveness The BOD guideline for Rocky Flats is
30 mg/l

No standards have been established for phosphate levels

Measure of Success of Secondary
Was e Treatment 1s BOD

Oz /g

98]
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Other Standards

N
Ajthough no directly applicable slanpards currently exist Tor plutonium
1dfor uranium levels or non radnoaqkwe materials in soil sediments
vegetation or dustfall samples the qbide-at Rocky Flats has alwaysbeen to
maintain these levels as low as 1s practicable in aecordance with the guide
lines of the Natronal Council on Radiation Protection and Measurement

1V Sample Collection and Analysis Summary
Stack Effluents
Exhaust ducts from butldings involved with processing of plutonium uranium

and/or beryllium are continuously sampled An iso kinetic technique 15 used
whereby the air moving ihio the

fm\/ﬂ FILTER PAPER sample deviee 1s at the same
1 “ 1 » velocity as the air inside thé duct
1 Thus téchnique allows improved

— ¥ —> 55
f 7 _ﬂu:_:n> s~ trapping of particulate mattec by
* 1 ] ' elimnating turbulence at the

mouth of the sample tube
Samples are taken continuously
and analyzed for total fong-hved
slpha activity {including haturat

’ﬂ”fﬂ

EXHAUST t 4 tong-ived alpha emitting
1 DUCT TLow matenals) and/or beryllium
" | , ] f Y RATE where applicable Total activity
I MANOMETER released 1s then calauated from
ISOKINETIC DUCT totat effluent volumes.
SAMPLER

Since most standards apply O concentrations measuted at the point of

public access (plant boundiries) * ® measurements teken at the stack
discount any dilution effect and thus provide an additional safety factor

The guides for effluents are for contributions {above naturally occurring
activity) after dilution by the atmosphere i terms of timed averages

The values obtained at Rocky Flats are taken at the stack and include natural
activity before any atmospheric d:lutwn These résults summarized in
Tables 1A and IB indicate 3 maxnmum {one month average) long-lived alpha
concentration of 0 095 x 1072 uCi/mi for ail plutonium operations

The yearly average {the peruinent value in terms of the guidelines) was
0009 x 10°'2 uCi/mi about 15% of the standard

The maximum (one-month average) total smission from all uramium
operations {Table 1C and 1D) was 0 05 x 1072 yCi/ml. The yearly average
was 0008 x 107'? uCi/mi which 1s about 0 3% of the apphcable
{population) standard

Maximum (one month average) berydlium erission-was 1 8 x 1075 mg/cubic

meter (before atmospheric dilution), The 12 month average stack retease for
wrylhum operations was. 1 3 x 0™ midligrams per cutie meter or about
o of the standard Berylhun results are tabulated in Tables 1A and (IB
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No Apphcable Standards for Soilt
Sediments Vegetation or Dustfall so
Guidthne is that of the NCRP
Maintamn Levels as Low as Practicable

Exhaust Duyicts of Proce s Buildings
Continousty Sampied Using tsokinetic
Device for Better Particulate Trapping

Saniples Analyzed fo- Gross Alpha and/or
Beryllium Where Applicable

Stangdards Apply at Pl » 3oundarnes -
Sampls Taken and Result- © eported ot
the Stack Before Appropriate
Atmospheric Dilution

Results Summarized in Tzbles
1A and 1B

Maximum Céncentration for AH Plu
tontum Roleases Occurred During
Filter Chinge
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Air Samplers

To provide further detection and measurement o any accidental rclease

of any contaminated effluents Rocky Flats maintains an extensive network
of continuously operating air sampling devices to momitor contamination
levels in the surrounding atmosphere

ELECTRIC MOTOR

Continuous samples are obtained
from 12 on site arr sampling
statrons {Map 1) which sample
about 82 cubic meters of air per

per rinute) Thes» samples are
collecred and analyzed daily for

L

{(which would include plutonium

=3 " ‘l\.;i TYPICAL uranium and other long lived aipha
i FILTER i AIR-SAMPLER emitters) and specifically for
PAPER berylhum (see Map 1)

Twelve high volume air samplers are located at a radius of about 2 miles
from the plan* perimeter (Map 2) These samples are collected on a 4 inch
filter paper which is changed daily composited and analyzed specifically for
plutonium The 437 composite samples for 1971 represent volumes of over
2 000 000 cubic meters (about 70 000 000 cubic feet) of air ac ually
filtered 1n 1971

High volume samples are also taken weekly from Wagner Site \S 18 Map 2)
and from Coal Creek Canyon (S 11 Map 2} about 2 5 miles southeast and
3 miles west southwest of the plant respectively For 1971 the 77 samples
taken represent volumes of about 17 000 cubic meters of air {nearly

600 000 cubic feet) These were analyzed specifically for plutonium

Results for the year indicated a maximum of 006 x 10 2 uCi/ml High
volume grab samples were also taken 10 the east of an asphalt pad covering
some contaminated soil {former drum storage area in the southwest co ner of
the plant site proper) The 180 samples taken in 1971 represent over

40 000 cubic meters of air actually ‘“iltered and were analyzed for total/
plutonium content The results varied from a single sample maximum of
0049 x 107'? uCi/mi to a yearly average of 0 0030 x 107*2 uCi/ml

Nine low volume air samplers programmed to sample for 10 minutes of each
hour are located in Boulder Broomfield Denver Coal Creek Canyon
Golden Lafayette Westminster and Marshall (Map 3} These samples are
collected weekly and analyzed tor total Jona lived alpha activity  The low
volume samplers represent about 44 000 cubic meters of air during 1971

This complex of air samplers produces nearly 10 000 samples per year These
are analyzed to make ¢ rtain that effluen levels as well as any re distribution
effects are kept well below guideline concentrations  Summaries of *hese
results for 1971 are presented in Tables HI IV and V  On site air samples
varied from a maxamum average long lived alpha concentration (one month
average) of 0 0128 X 107'? uCrm!t with a 12 month average of

00049 X 107" uCi/ml about 24 5% of he standard

day (the equivalent of 2 cubic feet

total long lived alpha concentrations

RI2 AV 710

Ex¢nsive Network of A'r Sampts s
Ma uned to Dctect Lovals and
Acc ~ntal Releases

12 ontinuous Op ratcn) Air

Sar “'ers on Plantsite Samn'e £ Sout
2C ' Feet Per Minute Sainpi s
An yzed for Lo~g l 1nd - 555

12 1 ¢h Volume Samplers Offs 1o
Sur unding Plant at About 2 Mile Rad-us
Sara'es Analyzed for Plutonium

Sp 2l High Volume Semp'~s Also
Tal n Onsite and at Two Ofrsice
Loctions on Reguiar Basis Analyzed
for lutonium

Lor Volume Programmed Samplers
t cated in Surrounding Communities

Wetly Samples Analyzed for Totl

Lag-Lived Alpha (Nearly 10 00D
Sawples Per Year}
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Low volume off site air sample results were aiso quite low The programmed
samplers indicated a maximum Jong lived alphs cancentration {one month
(averaae) of 0 01 X 107'2 uCi/mi vaith a yearly average of 00044 X 107'?
iCi/mi about G6% of the guidelines  The high volume, off site samplers

much more inthcative of chvonic exposure levels revesled much lower con-
centrations  The maxtmum {one month plutonum average) was O 004 x 10713
#Ci/mil whereas the average for the year was 0 0003 x 10712 pCi/mi about

1 3% of the guideline

Data from the air sampling network indicate that the average contamunant
concentrations in air eftlyents from Rocky Flats were below the established
standards

Berythum sample results were also far below guidsiing conerntrations
(Table V1) Nearly 12,000 analyses of these sir samples indicate that in no
case did of [ site berylhum concentrations excaed 1.87 x 107% mitligrams per
cutib meter® ard tha® the yearly averags was 2.8 x 107 mg/M> roughly
30% of the apphcsbie standard  On-site results wereconmderably lower
ranging fram a raxsmum of 2 3 x 107 mg/M® 10 a yearly average of

1 2 x 107¢ mg/M> indicating that cross contamination accurred in an
analysis of the of fsite samples.

Dustfall Samples

in addition to the air samples obtained specisily designed trays atop all the
off-site air stations collect dustfali samples for specific plutomum analysis
in addition more remote samples are collected from locstions near, Berthoud
and from Castie Pocr  Table VH tabutates these resuits for the year Afl
mp'es are collested-on a ki monthly basis and repre.ent fsllout from
atmospheric weapons testing and of course any contrsbution from Rocky
Flats Castle Rock and Barthoud samples are collected to provide an indica-
tion of plutomum tn dustfali samples from background The values obtained
it this extensive samphng pragram are on the same arder of magnitude as
reported for world wide fallout measurements.'® These fevels reprasent no
heafth or safety hazard There s possibly some insigmificant but nonethelsss
real contribution from Rocky Flats. Studies ere now underway to teterming
what (if any) contrnibution 15 directly attributable to Rocky Flats

Water Samples

Rocky Flats is drained by three stréams North and South Walaut Ceeeks to
the north of the plant site and Woman Creek to the south For reference,
North Walnut Creek 1§ ciassified as the plant’s ' A deainage South Walnut
Creek as the B dramnage and Woman Creek as the C drainage

Sanutary and process waste waters are released after treatment to South Watnut
Creck through & series of four holding ponds (Ponds 81 B 2 B 3 B-4)
Effluents refeased thrqugh the sewage plant muet all Water Quaity Standards
as estabhished by the Cclorado Department of Health!? or the US Pubhe
Health Service Brinking Water Standards Act {1962} 3 The overflow from
the pond system {Ponds 8 1 through B-4) ficws inta Great Western Reservorr

Average Concentrations Befow
Established Guidelines

S

Beryllium Results Also Below
Guidelities .

Dustfalt Collection Trays Mounted Atop
all Otfsite Afr Samplers

Dustfall Pesults Same Orde  of *tagnitude
ss Worldvade Fallout But Fossibly Some
Conatribuuon From Rocky Flats S ass
Unidar Inteauve Study

Levels Represent No Heal i ar Safety
Hazard.

Three Broinage Streams  Northl.alnut
Creak {A} South Walnut Creek (8}
Woman Greek {C) {Discharges Made
Onty to Ssuth Walnut Creek (B)
Threigh [ our Holding Ponds }

hougl these data ara believed to be 1he result of anatytical aecor due 10 ther high deviatign from the sverage 1t1s felt that it would be

7 bolier 10 ere on the conservative side and they are thus presentad 35 MaxiMums
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Continuous flows into this reservoir 1s comprised mainly of iquid wastes from
Rocky Flats and makes up a small portion of the drinking water for the
community of Broomfield

Holding ponds are also located on North Walnut Creek (Pond A) and on
Woman Creek (Pond C) but no effluents are discharged directly into these
holding ponds

Daily water samples are collected from Pond B 4 and three times weekly from
the Ponds A and C These samples are composited into a weekly sample and
analyzed for their gross alpha {uranium and plutonium) content as well as
specifically for p'utonium and for americium

Tap water samples from the surrounding communities (Arvada Bou'der
Broomfield Denver Golden Lafasette Lousiville Thornton and
Westminster) and water samples from four reservoirs in the area are collected
every 2 weeks and analyzed specifically for gross alpha and plutonium
Standley and Great Western Reservoir water samples are also analyzed for
americium

Weekly grab samples are taken from Walnut Creek belaw the confluence of
the Ncrth and South branches and analyzed for gross alpha and specificaily
for pluton um and americium content As a further safeguard nearly ali
waters in the immediate vicinity are surveyed semu annually and analyzed for
gross alpha (uran um and plutonium) and for plutonium content There are
34 such bodies 0 waters surveyed 18 within 5 miles of the rlant site

and 16 at distanres greater than 5 miles

The most restrictive standard that for soluble plutonium 239 s 1 67 x 1076
uCi/ml in terms of yearly averages to a suitable sampie of a population Gross
alpha concentrations in sainples from B 4 pond had a maximum of

36 6 x 107° uCi/ml and a yearly average of 11 69 x 107 uCi/m! These
gross alpha concentrations are contributions from both plutonium and
uranium All other naturally occurring long lived alpha emitters are removed
from the samples during the analytical procedure

Total maximum plutonium concentration 1n Pond B 4 was 7 23 x 107°
uCi/mi with a yearly average of 2 06 x 10™° uCi/ml  Americium 241
maximum was 307 x 10 ? uCi/mi with a yearly average of 1 x 107°
#Ci/ml

Grab samples from Pond A showed a maximum gross alpha concentration
of 1765 x 10™% uCi/ml with a yearly average of 7 28 x 1077 uCi/ml

Pond C showed similar low concertrations with a yearly maximum (gross
alpha) of 23 64 x 10™° uCi/m! and a yearly average of 6 14 x 10™° uCi/mi

Those grab samples taken at the confluer _e of North and South Walnut
Creeks showed a maximum gross aipha of 19 34 x 107 uCi/m!  Maxirum
plutonnimr concentration found was 8 47 x 10™? uC /ml and maximum
amer ctlum was about onc Falt that amount  Averige gross alpha was 11 55
average plutonium 2 56 ana average americium 0 80 all x 10 ° pCi/ml

RFP LMY 713

Folding Ponds Also Located on {A) rd
(L) Dratnages

Waer Samples Collacted Daily From 84
Thee Times Each Week From (A) ard
(Cl

TapWater Samples Taken Frem
Surpunding Communiti~s Evary 2
Wedts Along with Four Reservours
in Prea

Mosi\/aters in Area Samp'ed for
Groz Alpha and Plu onium

Aveage Gross Alpha Americium
and?lutonium Concentrations
Below Guidelines

OA75<
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Tap water results averaged 3 33 x 10”7 uCi/mi with @ maximum of

18 58 x 107 uCi/mi gross alpha actrwity Gross alpha concentrations in the
eservorrs averaged 6 38 x 107° uCifml with 2 maximum of 28 8 x 10™°

#Ci/mi 1n Broomfield '

Average plutonium concentrations, summanized in Tables VIIIA and B

show that all water samples from tap water reservoirs and holding ponds
were 1000 to 10 000 times less than the most restrictive standard for soluble
plutonium :

In addition to the radionuchide analyses performed on these effiuents the
daily chemucal analyses of the B holding ponds sanitary and process waste
effluents and weekly grab samples taken from Ponds A and C show them to
be within both State-and Federal specifications (Table V1110 and VIUE.)

Sediment Samples

Sediment samples from the four major reservours are collected semi annually
and more frequent sediment samples are taken from each of the six holding
ponds Additional samples are also taken from Wainut and Woman Creeks, -
These samples are taken to a depth of 4 centimeters No specific standard
now exists for plutonium in sediment samples The results tabulated in
Table I1X indicate a2 maximum of 0 641 x 1072 uCifgram {dry) witiun the
controlled area The yearly average within the controled area was 0 03 x 10™¢
uCi/gram (dry} The maximum concentration found outside the contfolied
access area of the plant site was 7 x 107 uCi/gram with a yearly sverage of

x 10°® uCi/gram

No analyses are performed for nonradioactive materials in sediment samples

Soil Samples

The Rocky Flats Health Physics Department has maintained an extensive
soil sampling program on a routing bass since mid 1969 Previous to that
time samples were taken on a random basis and analyzed for gross afpha
content Al.hough this gross alpha analysis would include plutomum and
uranium as weil as naturally occurring radionuchdes nd specific plutonium
analyses were routinely performed an these soil samgpfes prior to that ime

The current program draws samples from a rough grid at 1 2 .and 5-mule
distances from the center o: the iuant About 75 locations

predominantly east and south of the plant site {corresponding to prevailing
wind directions) but covering all arcas between the penimeter and cattle
fences are sampled twice each year In addition locations along public right
of way are also sampled and samples are taken from Denver Arvads West
minster between Boulder and Fort Cotlins between Leyden and Golden
along 104th Avenue and in Codl Creek Canyon Al <amples are to a depth of
1 centimeter In all 159 soil samples were collected i 1971 and analyzed
specificafly for plutonum

o specific standard has been set for plutanum insoils  The levels obtained
in this sampling program are summanized in Table X
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Tap Water From Surrounding Commun
tlies and Reservoir Sarnples Below Gross
Alpha {U + Pu) Guidelines

Avgedye Plytonium Content of Top Water
and Reservoir Samples 10C0 to 10 520
Times Less Than Guudehnes

Chemical Analyses Alsa Below
USPHS and Colorado Guidelines

No Standards for Sedimeént Samples

Routze Sosl Sampling Since Mid 1969

Current Program Uscs 1 2 and 5-Mile
Grids. 159 Samples 1n 1971 Anasyzed
Specifnally for Plutonium

No Stindard for Plutonium in Sosls
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All evidence gathered to date by the Rocky Flats Health Physics Department Plant Made Some Cor*r-bu* an 1o Pu

and other official ajgencics indicate that the piant has made some contribution Soil Concentrations in Immediace

to plutonium soif concentrations in the immediate vicinity of the site There Vicinty No Evidence of Aav **rasy cb'c
s however no evidance to indicate that thers has been any mea urable or or Significant Contrbu*ion to Grea*sr
significant contribut on to the Greater Denver Metro areas surrounding the Nenver Metro Areas ror Any & 12r--2
plant Nor is there any evidence that the levels found closer to the plant That Levels Found Represcnt Heai*h
represent any health hazard or Safety Hazard

Vegetation Samples

Vegetation samples are collected from 75 locations within a radius of 20 Vegetation Samp’es Co! ected Twire
miles from the plant site  These are taken from public right of vay t'vice each Year'y from 75 Locatiors A~aiyz- ¢
year and are confined to those plants normally consumed by grazing domestic Specifically for Plutonium

animals The various samples are analyzed specifically for plutonium

Results for 1971 (Table X1) show that plutonium levels were a3 maximum of

254 x 1078 uCi/gram (dry) One notable aspect of this sampling program 1s

that the plant is analyzed without any prior washing Thus *he plant be

comes 3 form of dustfall collec*or as well as a measurement of the amount of

plutonium physicall y incorporated 1nto the plant through normal growth No Standard for Plutoriwm In
activities Although no specific standard has been established for plutonium Vegetation Levels Found Are Con
in or on plants these levels are considered by most experts to be insignificant sidered Safe

especially in light of empir cally derived didution factors !5

No specific routine analyses are performed at Rocky Flats on food or bio
log cal samples Soecific studies are now under way on vegetation and
biological samples by Rocky Flatsand by CS U

Rocky Flats has contracted with the Radiobiology Department of Colorado C S U Ecology Studies ¢ P ant Site
State University to make ecological studies of the flora and fauna in the A Continuing Pro ect
immediate environs of the plant  Th s will be a continuing projact

V Tabular Data 1971

Map 1 On site high volume air sampling stations and weather summary
Map 2 Off site high volume air sampling stations
Map 3 Programmed environmental sampling network

Map 4 Rocky Flats effiuent water flow

Table | Radioactive stack effluunt refeates

Plutonium concentrations

Yearly summation plutonium concentrations
Uranium concentrations

Yearly summoation uranium concentrations

oO® >

Table I} Non radioactive stack effluent releases

A Beryllium concentrations Vgt dvo
B Ycarly cummation beryllium concentrations
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Table 11}

A
8

Table IV
A.

Table V

A.
B

Table VI
Table Vil

Table Vill
A

(2]

Table IX

Table X

Table XI

718

Averaor monthly air sample concentrations on site radioactive

Long lived alpha concentrations
Yearly summation long-lived alpha concentrations.

|
Average monthly air sample concentrations off site radioactive
Low-volume programmed samplers

1 Long-lived llphal concentrations

2.  Yearly summation, long-hived alpha concentrations.
High volume off site simplers

] Plutonium concentrations

2. Yearly summation off site plutonium concentrations

Special high volume air samples radioactive

On site grab samples and summa‘ion
Off-site grab samples and summation

Avcrage wnonthly beryllium concentrations 1n air samples, on- and of
Dustfall sample summary

Water surveys
Radioactivity 1n holding ponds and effluent waste waters.

1 Pond B-4
2 Grab samples Ponds A and C
3 \V-Inut Creek at Indiana {confluence)

Radioactivity in reservoir and tap water samples
[
Reservoir water samples.,

1

2. Commun‘ty tap water samples

Semi-anm.al water oolllemon

Chemical concentrations in holding ponds and effluert waste waters
1 PondB4 [ )

2 Pond B 4 summary

3 PondB 4 etemen'[tal analyses.

Chemical concentrations in holding ponds and effluent waste waters
1 Grab samples Pands A and C

2, Yearly summary, Pond A
3 Yearly summary, Pond C
Sediment samples.

Serni annual surface soil analyses off si*e contours.

Vegetation samples

-gite

Analytical Note For aff samples 's;k\.v detectiondimits a value was assignod, THis value 15 a fraction of the dete uon limat
1he fotal number of samples that were

O 1755
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Weather Summary, 1971

For 1971 weather records show that the average temperature was 50 2 d: jrees
Fahrenheit and anged from minus 2 1o 102 degrees The average relative humicity
was 48 1% Monthly precipitation ranoed from 0 15 inch 1in November *0 2
maximum 3 78 inches in April The average precipitation for the year was about

1 2 inches per month with a total for the year of 14 3 inches Altrough wird

at Rocky Flats averaged only 8 7 mules per hour peak wind velocities exce~ded

40 miles per hour in all 12 months ranging from 43 mues per hour in May 1971

to 95 in January Average peak velocity for all 12 months was 31 mriles per hour
The prevailing winds below from the northwest 20% of the time ard from the

west about 18% of the ime (A directional wind rose is included with Map 1}

-1
>
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! A
5
PLUTONIUM N
A
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WINDROSE BERYLLIUM AL
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I L A ol
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Map 1 On Site Air Sampler Locations and Material Areas
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A - AIR SAMPLER
&) - SPECIAL HIGH VOLUME GRAB SA"tPLER

29 X
b
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DIRECTIONAL
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MONITORING
FOR 1971 AND HOLDING
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JA- AR SAMPLER
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Map 3 Pregrammed Environmental Air Sampling Network

Map 4 Rocky Flats Effluent Water Fiow
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Table § Ruadioactive Stack Effluent Relcases 1971

(A) Hutnm
Monthly Concentrations (X 10 *? uCifml) 7
Building Jam Fed Mat Apr May - Jun Jui Avg Sep Oct Nowv -

M 0095 000S 0.008 0015 0007 0012 007 O00N6 OMHIS 001> O0CCs G -5

774 001S 0010 0011 0013 0060° 0013 Q08 0007 0.012 0040 00613 0G5

776 0064 0098 0033 0006 0018 [ X: 28 003 0003 00062 0009 0OCO [ RV

779 0007 0002 0002 0002 0002 0002 [0.002 00v2 0002 0002 000 [+ 30 17

559 0003 0002 0002 0002 0003 0003 003 0002 0002 0002 0G0 9.0 s

707 0003 0.002 0008 0003 0005 0 004 003 0004 0003 0002 OC€ S :
Total Releases by Month (uC1) 2882 17240 8017 85989 81286 S838 [26M 2630 $09 § 70 $33 $s

[Applicable Stanrdard  (Soluble *>*Pu) = 0.06 X 10 ' uCi mi |

(B) Yearty Summary — Plutorium

Concentratiodis (X 10 *? uCymi) +
January ~ June July — Degember Total Year
Maximum l(Mt.u'mlly) Maximum ~ (Monthly) Ceacentration < Std Ha .

Concentralion ~ Average Concentration Average } Max Av (A =< ~

Building (Single Sample) Concentration {Single Samplc) Concentration)  (BRS,) {Bidg) Conc } g
m eots : 0008 0 008 0002 9015 0008 133 “642°
774 0109 " o021 0013 0ol 0. 09 0016 67 6033
176 0.087 0.028 0009 0 004 0087 0016 67 3305°
779 0 008 © 0.003 0002 0002 © 005 0002 33 g 334
559 0 004 T 0003 8.004 0.002 9004 000" 33 0 766
707 0 004 = 0.004 0.080 X303 0 080 0010 :_6_2 7726
Totat Plutonium Operations Yearly Summatiog G 103 0009 15% =4 349

*The maximum monthly aserage emussion (which occursed during filter changing aperations in Burlding 776 n February) was 0 095 X 10 3

pCi/ml The maximum single samiple emsssion {0 10 X 10 '3 uCi/mi) was from Building 778 It miust he nuted (hat these values 3 take
at the stack BEFORE appropriate stmosphenc dilution  The standards 3pply st the pRant perime ¢r and are i t tms ol average fup 'y
one yeas The anaual average Pu emission from ALL Pu operations vas 0 009 X 10 'Y 4Cigmi, about 15 of the apph abl stud rd
(006 X 10 *? uCi/ml).
*Filter changing operations
¢ sLifluents icaking around-one stage of flilter plcaum Discovered and corrected

(C) Uranium
Monthly Average Concentrations (X109 '° uCijmi)

Building Jan Feb Mar  Ape My Jun Syl Aug Sep Oct Nov Bec
444 0009 6005 0003 0002 0002 0002|0002 €002 000i 0001 00617 0C°
447 0071° 0070 0029 0033 QD40 0523 {0002 4017 0030 GDI8 0007 00 1
881 0003 6017 0018 0049 (005 0.00% ]| 009S 0006 0002 0QF QDY O "2
883 (A) ooio 0.008 00}0 ~ 0.012 G037 0.034 [ 0008 -6.013 0613 Q410 VOIS 0Cit
83 (B) 0.010 0006 0003 0004 d.008 0008 | GBI 0003 070: 000 0003 0C)
886 0003 0:001 0002 0002 06002 0002 | 0:002 0.002 0001 000i 0003 0063
389 0003 0.002 0082 0002 0003 0002|0802 0002 000I 0003 000> 0QUU3
865 0.002 000L 0602 0.002 0007 0002 | 0001 3002 0001 0001 0001 0001
T - 0002 0002 0001 0001 0002|0002 8002 0003 0001 0001 0rul

Total Release by Month (uCi) 11 64 12148 8.9%9 21935 400SY 7270 2936 s149 4405 3151 6501 3 i
{Applicable Stondard *** (Soluble *34 Uy = 3 x 10 *? uCifmi|

(D) Yearly Summary — Utanium
Concentrations (X 10 '* pCymi) .

January - June July — December Total Year

Maximum ‘(Mougshly) Maximum (Monthty) C neentraticn ~ Sd 1 tal
Conacentration Avetage Conceatration Average Max Av (\v Rel ne

Building {Single Sample) Concentration {Smigle Sample) Concentratign (Btie) (blde) Cune ) (ut)
444 ¢ 009 " 0004 0017 0004 [ X 1) 0.003 01 9 N0
447 0077 0044 -2 A} 0016 007 0030 10 25 756
881 0 050 0016 R 0 006 0 00) 0 0y0 0o0i0 *0) Js 130
883A 0 030 0.019 G014 G.012 0 0+0 vore 0s 20 680
8828 0012 0 006 000J 0.602 0012 0.0043 01 § 740
886 0 004 00032 0.004 0602 0.0%3 0802 ot 0132
889 0008 0002 1 0.003 Q002 0.00% 0002 01 0 146

0 O 1759
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Table! Radioactive Stack Effluent Re ecase 1971 (continued)
(D) Yearly Summary ~ Uranium (continuc §)
Concentr tions (X 10 '? uCi,ml)
January - June Julv - December Total Year
Maximum \Monthly) Maximum (Monthly) Concentration 5+d T
Conccntration Average Concentration Average Max Av (Av R e3¢
Building (one month average) Concentration (one month average) Concentration (Pl1dg) (Brag) Cor-) {-C
89S 0 004 0002 0001 0001 0 004 0 092 o' [
991 T 0007 0002 0007 0001 0 007 0 69" [ -
Total Uranium Operations Yearly Summation 0077 0008 23 98¢0
*Maximum monthly average emission 0 071 X 10 '? pCi/ml (Building 447 January)
Maximum single sample concentration Both maximums associated with filter changes in the plenums of this hu'ld rg
Although Rocky Flats effluents would in lude several sotopes of uranmium the gurdeline for soluhle 238 s the rros’ “est- =t ¢ 7~ -
must be nosed that this standard applies at the plant boundary and 1s 1a terms of yearly averages to an indiv duaf 1n the gere-ai po~ -*
The values here all well below that standard are taken at the stack before any atmospheric dilution
Table Il Non Radioactive Stack Effluent Raleases 1971
(A) Beryllium
Monthly Average Concentrations (X 10 * mg/\M?)
Building Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Mhan
4444417 22 51 3o 22 1’ 07 150 20 28 12 02 141
883A 10 32 [ 3] 02 02 02 0Ss 02 it 02 02 [
179 0l 07 03 03 03 03 03 [ X3 02 06 36 36
774 08 06 06 [\ ] 0S5 [\ 04 06 02 04 08 08
865 [ ] 20 043 02 0Ss 0SS 02 02 02 11 0?2 0"
Total Monthly Release (grams) 08.26 20923 1239t 06988 06192 03700 44909 08021 08809 0S5i9t 0072 0 4 1O

(B) Annual Summary
Berylham Stack Effluent Releases (X 10 ¢ mg/\M°)

January - June

July - December

Totals > Year

Maximum Maximum Jotal
Single Sample Average o] Single Sample Average Max Av Rclease
Building Concentration Con-entration Conwentration Concentration Conc Conc ~” Sud [¥3)

444437 450 26 2092 58 209 2 42 42 151879
883A 252 06 12 0s 282 06 6 007%3
279 $1 04 77 09 11 06 6 00262
774 24 07 04 02 24 05 s 08146
86S$ 98 10 70 04 98 07 7 0170

Total Berylhum Operittons Yearly Summation 2092 1 1Jo Total
16 8301

Apphicable Standard 15 10 X 10 ® mg/M? (Dinvision Internal Goal s § X 10 * mg/M?*)

021760 °
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Table 111  Average Monthly Air Sample Concentrations On Site Radisactive

{A) Total Long Lived Alpha Concentratinas (U Pu and naturally occurring alpha emuttery

Monthly Average Concentrations (X 107'? uCifml)

Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov LY
§-1 00044 00033 0.0046 00036 00057 O000S2 00034 [00040 00045 0.0039 00235 o©O° °
s2 00045 00044  0.00)9 00046 00050 00027 006025 [00085 000 9 00034 00L°0 O Geéw
$3 00033 00028 0.0033 00059 00052 O0C048 O0O00S4 [00066 00957 00052 QOC36 T uu=l
S4 00021 00044  0.0047 0.0067 00042 00040 00046 [000«1 0O0D3IS 0003' §0034 Orr3
S-s 00017 00040 0.0032 00036 00037 0.0060 00053 (00026 00QG34 00058 00069 030~
S-6 00031 00030 0.0028 00037 0V052 000)4 00145 [00020 0.0032 0001 00063 ~3
s$? 00082 00066 0.0054 00082 00043 00047 00026 |C00 5 00022 000X} 00012 OF{3i%
S8 C 0058 00069 00078 00324 00090 00103 0.0096 | 00110 00056 00128 o0O011d D -
s-9 00043 00040 00041 00039 00036 00042 ~“©0043 | 00036 DO026 00028 00013 0~ -
s-10 00046 00052 0.0041 00072 0.0047 00073 00029 006630 O0QD40 00062 0000 o6 3
S-50 00042 00026 0.004S 00085 00048 00078 00052 | 00086 00059 00076 20064 O 2
s-st 00044 00051 0.0036 00067 00046 00037 0.0024 [00020 00031 000SYT 00044 9 o 3

{Applicable Standard (Soluble Plutonium 239) = 002 x 10 '? uCiymi |

(B) Summary Total Long Lived Alpha Ona-Site 1971

Concentration (X 10 *? uCi/mi)

Location No. of Samples <Det Carg % ofS
$1 243 128 0.02 0.0043 216
S2 241 140 0 0Ca0 2Q0
s3 248 124 0 004~ 16
S-4 244 142 00040 00
S5 245 132 N 00042 b2
S-6 248 16} 021 0004) 21 ¢
$7 245 136 0.0046 8
L2 ] 243 81 00104 sy
S-9 244 146 0.0036 1~
S-10 2 112 V0047 3a
s-so0 244 120 0.0058 .38
S-s1 244 138 00043 ]

—— om—— St et ——

Yearly Summation, 2922 1554 “0 0049 a5

Total Averages

*This sampler (S-8) is located within the strongest, most frequent wind vector and is ddj

cent 10 the asphalt pad cover ng some contars’ o

soil The large volumes of dirt thus seea by this sampler may be indicatinve gf resuspensinn mechausmi. It 1s worthy of aote that this *he
hughest-concentration location is still less than 40% of the apphicable standard whert stajed 15 terns of yearly averages

Table IV Average Monthly Air Sample Concentrations C'f Sits Radiosctive,

(A) Low-Volume Programmed Samplers

1 Total Long Lived Alpha Concentrations, 1971 (U, Pu and naturally occurting sipha emuters)

Moathly Average Concentrations (X 10 '¥ uCi/mi)

Location Jan Febd Mar Apr May Jun Jut A Sep Oct Nov Dazc
Boulder (S 15) 00036 00039 uo 0.0049 00074 00061 OO00R4 00156 00077 00078 00036 006838
Broomficld (S-37) 00041 00UG0 00066 00056 006026 00021 Vi 00014 00046 up 00031 0Q0CO0J<
Coal Creck (S 11) 00031 00031 0.00.2 0006 00022 00036 u Uy uD 00027 0009 €02 3}
Denver (S 23) 00022 00013 000385 00068 0009 ¢AQ0SS O0O0OR4 O0OM9 OBOSY 00032 00030 00U 1
Golden (S-20) 00039 00047 0QD61 00062 00052 ub y w 00030 O0OKI8 ub 900.,7
Lafayette (S-16) 00063 0.0079 0.00S5 00068 ©O007 D006 O 4 00033 00073 00031 000 5 O00usd
Marshall (S-13) 00042 0.0023 ubD un 0003 un [ ¥ 00.2 00036 0002 vy b
Wagner (S-18) 0 005) un ubD 00105 00080 00130 07083 Q0t3) 00082 0,002 000 ) 0OGLO
Westmnster (S 28) 00050 UD 0006 00038 1M 00137 00052 GO uo 00060 00U 4 00233

rApp!icablc Standard (unidentificd alphs emitters) = 00067 X 10 ** u(_uml_l

22
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Table IV Average Monthly Awr Sample Concentrations Off Site Radioactive (continued)

A) Low Volume Programmed Samplers
2 Yearly Summary Long Lived \lpha Concentrations (U lu and naturally occurring alpha emitters)
Concentrations (X 10 '? uCi/m})
January ~ June July — December CY 1c°y

Location No of Samples <Det CMax CA\g CMax Ca £ Cag Tor~
Boulder (S 15} 46 22 00128 0 0044 00174 G 0056 0 G029 N
Broomfi-1d (S 17) 46 29 00134 0 004S 00128 000"7 [ EDTVRY 53
Coai Creeh (S 11) 16 37 Q0129 00034 0 0093 g0013 0 Co e
Dunver (S 23) 46 27 00160 00035 0 0098 00039 JantT <
Golden (S 20) a6 32 00134 0 0044 00368 00033 0 0G3° *
Lafayette (S 16) 46 22 00112 00068 00163 0 0048 0 00<3
Marshall (S 13) 45 36 0 0082 006017 0c0"0 00018 00018 2é
Wagner (S 18) 46 27 00197 00061 00167 00053 00905" SR
Westmunster (S 25) _4_2_ 29 00270 00037 00°98 00043 30037 <
Summary 409 261 00270 0 0052 00368 00036 0 6044 ¢+

(B) High Volume Offsite Samplers

1 Plutomum Concentrations

Monthly Concentrations (X 10 '? uCi/ml)

Location Jan Feb Mar Apt May Jun Jul Aug Sep Oct Nov Sac
S-26 —** 000010 000019 000013 000023 00C021 000005 000025 O0£0024 000011 300016 OVC™-iC
S-27 - 000003 000023 GO0010 000023 000026 000011 000032 0 TU006 000036 - 00G15°
S-28 - 000012 000019 000012 000020 000027 000009 000030 070038 0CO001l2 - -
S-29 - 0 00014 000015 0 00009 000022 0 00040 000025 000085 0 v0022 0 00011 000014 DN
S-30 - 0 00008 0 00016 0 00011 0 00020 0000 ) 000016 000026 O NVOII - - -
§-31 - 000006 000013 0000°34 000032 0 00028 0 00019 000040 O 200°4 0 2001° 0 00015 ognc
S-32 - 000014 000033 000017 000028 000131 000010 000039 0 021 0001913 - Y
$-33 -— 000019 000033 000022 0 00031 0 0003t 000018 000028 0 00012 060014 0 CO0Io v '
S-34 - 000014 000026 000014 000029 000040 000008 000023 up - -

§-35 - 000012 000020 000015 0 00025 000030 000014 000023 0 230010 0 00019 un Tt

S 36 - 000008 000034 000018 000023 000027 000010 000028 O 40016 0000 O 000013 [

$-37 - 000012 0 00092 000032 000021 0 00030 000008 000030 O 000i0 000464 ub
[Applicable Standard (Soluble *** Pu) 15 0 L2 x 10 ' iCy/mi |

(B) High Volume Off site Samplers

2 Yearly Summary Plutomium

Concent tons (X 10 *? xCyml)

® February - June July ~ December Totals for Year
Max Conc / Max Conc [ Average Total No No P ow

Location Single Sampte Average Singie Sample Average Conc  of Std Samp'es Detecton ! — e
826 0 00038 000018 0 00031 000012 0 00014 0~ 40 10
s 27 0 00038 0 00016 000343 0 00035 0 00026 13 34 6
S-28 0 00044 000018 000073 0 00021t 0000 O 10 32 2
S-29 0 00068 0000 O 000132 000028 000025 12 44 H
§-30 0 00050 000017 000043 000017 000017 09 30 3
S-31 0 00064 0 00021 0 00089 000023 000072 11 43 2
s 0 00428 0 00045 000193 0 00058 0 00051 16 32 2
$3 0 00063 0 00027 0 0004S 000018 000022 i1 14 4
$ 34 0 00092 0 G00°S 000028 0 00010 0 00019 10 28 3
S-38 0 00043 0 00020 0 00066 000017 000018 09 36 H
S-36 0 00070 000072 0 00087 0 00017 000018 09 42 s
3 000222 0 00036 0 00463 0 00068 0 0006$ a2 32 6

Yesrly Summgation Total Averages 0 00026 13% 437 $3

Undetectadle (helow dete tion ! mts)
This network of samg lers began o5 eration in February 1971

Aut Samplers snoperative due to pump falure

P P

>
Asng
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Table V Special High Volume Awr Samplos, On- and Off Site Radicactive
(A) On site Grab Samples

Plutonium Concentrations (X 10 '* uCi/ml)

Location .
of Grab Jan Feb Mar Apr May Jun Jul Avg Sep Oct Nov -
903-20 000039 0QPI09 00005S O0O001SS 000135 000234 0.00054 00313 000373 000161 009™1,
903-158 000004 000192 000029 000307 Up** 000220 000324 00962 000852 000123 000013 U
903-10 000039 000176 000109 000162 O0DOOIS 000132 000090 P OG006O ©00i20 uD 000tI1 [P
903-5 000021 000178 O oiooso 0.00088 000042 001370 000067 00218 O 00051 NA®* 000328 9 i
Yearly Summation ' tamer
Single Number les B
. Sample Average Percent of of wete tun
Location Maximum Concentration Standard °° Samples - s
- .
903 20 0001800 0 000200 33 48
903-18 0002970 0 000261 44 46 S
ootno - 0.001110 0009104 17 44
903-5 0.004960 9000187 e_ !_ 42
Totals {averages) 0 00013 22% 180
*Taken just to 22t of asphait pad covaring contaminated soil on plant site.
**Undetectab e (below detection limits).
*0oNa an. lysa.
**3sS1andard tcr these on-site ssmpies is 19ken 35 0.06 X 310743 uCi/m!
[
(B) Off sit> Grob sampiles
Concentrations (X 10"'? uCt/mi)
Location
of Grab Jan Fed Mae Ape May Jun . Sul I Aug Sep Oct Nov De
Wagner 000038 000220 0.00120 000304 0.00148 0.00340 0.0 114 00378 Q00743 001827 000030 0001ISS
Coal Creek NA 000390 0.001S3 0.00213 000078 00G1455 000141 (000318 408510 000015 000091 000 &
Yearly Summation Nurmb-r
Single - Nurber Less ™o
Sample Average Percent of of Cet 5 a
Location Maximum Concentration Stand ird Samples b
Wagner 0 00570 0000348 7.2 42 3
Coal Creek 0.06020 q_o_g_og_g ___5_ s 8
Totals (averages) 0 000266 133 7 1 £3
Table VI Baryllwm Concentration in Air Samples.
Concentration (X 10 * mg/M?*)
Locstion _ % of Standard
&S‘ic Oft-Site On Site Off Site
Jan 009 010 9 ]
Fed 012 ** 187 12 137
Mar '.012 L11 12 1
Apr 010 012 10 1t
May 020 013 20 18
Jun 010 :2!3 10 L
Semmary ‘o12 041 12% is
Jul 007 b 017 7 17
Aug o10 o1} 10 "
Sep 023 009 23 9
Oct 014 028 14 23
Nov 010 011 10 11
Dee 010 ou do_ i
Summary 012 014 12% 14%

“Beryliun standard s ambient ar ir 1 X 10 ¥ mig™M® — Rocky Flats self imposed st
i ts cross contamination @ the analytical labotatory

449 hus cone

24
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mﬁfudnv.um or 03X 10 * mg/M?

0237043
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Tablo VIl Dustfall Samples 1971 Ycarly Summary
{Plvtonsum)
No Samples
Less Than
Detection Sample
Taken Lamit Days
Arvada 23 4 362
Broomfield s 11 3438
Boulder 18 i4 334
Coal Creek 19 11 292
Denver 22 11 341
Eastlake 23 11 362
Golden 22 (21) 8 348 (334)
Lafayette 22 13 348
Marshall 23 10 362
Superior 21 ] 334
Wagner 20 6 292
Westminster 22 7 34]
Summary *257 (256) 114 *4064 (4050)
Berthoud 7 2 310
Castle Rock 9 7 358
Summary 16 9 668

(summary) deposition rate to 3 38 pCi/M? /month

Table VI Waster Surveys.

(A) Radioactivity 11 Holding Ponds and Effluent Waste Water

Pond B 4 (Effluent Waste Water)

Concentrations (X 10 * uCi/ml)

1971

Maximum
(Single Sample)

Concentrata

on

(pCiM’)

16 11

28 88

28 59
21 66
$3 87
6 00
*(174 16
1177
6770
16 11
1317
17 30

(174 16) (67 70)

§ S8

)

246

$28

Total
Deposition
(pCi/M?)

17 44
74 48
85 69
50 76
118 27
49 84

RFP ENV 718

Decposttion R-te
(PCriMIyme 13

219 55 (45 39)

46 26
149 04
74 20

961
41 36

1298
773

2073

996 50 (822 34)

530
32
171
2120
5$°0
71s
1203 (¢ )
163
698
413
Q69
248

4095 )

Based on highly suspect data The removal of one single-aliquot sample reduces the total deposition at Golden to 45 39 pCi/M? and the to*-

U+ Pu Pu Am
Concentrations Concentratio as Coacen’ra’ 1s
Effluent
Volume

Sample No (million Release Releasc Re'case

Peniod Samples liters) Max Avg (mCh) Max Avg (mCsy) Avg Max (m7
January 4 36 01 36 64 14 33 0516 401 2°9 0082 307 - o1l "
February 4 34 85 2773 24 74 0 802 723 292 0101 120 136 oC"*
March 4 49 18 19 19 1315 0 647 432 2 86 0 141 189 26" 5.0
April s 41 21 19 29 14 75§ 0 608 523 299 0123 151 239 oo
May 4 32 36 19 98 12 84 0406 459 263 0 085 0 94 226 001
June s 281§ 10 30 8133 0234 261 160 0045 137 218 ¢S
July s 2395 8 95 614 0147 6 09 292 0070 103 129 Ou ¢
August 4q 30 47 18 75 11 34 0 346 271 108 0032 042 05 0
September s 33 69 1119 7 4 0241 704 272 0092 065 1 08 ¢~
October 4 42 64 5§75 561 0239 159 101 0043 006 0tlo (LR
November 4 47 61 (15 08) 10 67 0 508 098 059 0028 NA NA NA
December s §37¢9 (28 89) 1148 0618 186 109 0059 NA NA Noa
() denotes suspect dat - NA —~ No Anglysis
2 Yearly Summation Pond B 4 (Fffiuent Waste Water Total Volume 1971 = 232 150 000 Laters)
Concentrations (X 10 * uCifml)

U+ Pu Pu Am L
Number Number

Sample Samples Concentratins Release Samples Concentrat ns Kk el ase (oncentraty ng oye
Peniod Taken Max Avg {mC» Taken Max A nC) Ao Ag o
Jan Jun 6 36 64 13 64 327} 26 72) 2S8S 181 3o 150 [t}
Jul Dee 27 (28 89) 873 2 098 27 & 09 156 19324 129 053 (‘iu-
Summary 53 36 64 11 69 53N s3 72 2006 v 901 307 1 00 061"

29
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Table VIIl Water Surveys {continued)

(A) Radwactivity in Holding Ponds and FJI‘IUOM Waste Waters
3. Grab Water Samples — Ponds A and C (Holding Ponds)

Pond (A) X 10 * uCi/m!

Paad (C) X 10 * uCi/m)

- No Samples Concentrations No i Concentration®
Taken <Det U+Pu P Taken t U+re lu
S—— —— ———— mm—— S — t—l —
Jan 4 ° 700 051 4 ° 698 6oe
Febd 4 o 8.88 042 4 ] 1094 077
Mar 4 [ 709 031 L} 09 ~ $.66 [ 3 1
Apr s [ ] 662 112 § 2 644 11
May 4 [ ] 623 0.8$ 4 o 673 0 31
Jun H ] 463 121 o 4.52 094
Jul 4 ] 3.93 0.97 [ ] 3 419 04
Aug 4 o 727 0.66 ] .63 050
Sep 1 [ 6.13 0ss s 9 690 [
Oct 4 < [ 685 0.32 4 ] 432 0.4
Nov 4 [ ] 2.04 940 4 ° 380 079
Dec s o 13,78 .7 s [ ] 4437 04l
1971 Summary
U_L{Pl! 107 — Plufonium X 30 * uCi/mi
No Samples Concentrations Percens of No. Samples centrations Percent o{
O et dbtlrbacibeadinintin foui BN - ¢4
Taken  <Det Min Max Avg.  Syadwd’ | Taken < De Mim, Max Avg Standaid
Pond A 26 [ 133 17862 728 0.31 26 ] 276 [ ¥ 3]
Pond C 26 [ ] 1 06 23.64 6.14 0.09 26 ] 240 047
' Cu Chu P
Gross slphs standard is ———— + <] Where MPCyy = 10,000 X 10 #Cipmi
MICy MPCp, MPCp,, = 1667 X 10™ uCifmi
¥ The plutonium standard is 1667 X 10 * sCi/mlL
(A) Radioactivity in Holding Ponds and Elfloent Waste Waters
4 Walnut Creek at Indiana Water Samples (Rocky Flats Effluent Water Course)
Concentrations {X 10 * xCi/mi)
U+Py . fu Am
Sample Number Congentrations Number Loncentrations Number Concenteitior-
Period Samples Mo Max Avg. Ssmpies Min Max Samples Min A s
January 3 285 1N 1193 3 110 268 ! 073 0173
February L} 3369 3004 19 30 4 086 847 3 [ X 1] E2c
March s 476 1183 3.74 L 8 136 333 s 018 19:
April 4 632 1368 1518 4 118 3o | 0.01 093
May 4 718 1243 99t 4 0671 &% 3 640 0 44
June 4 640 1143 912 4 128 2.57 2 930 es5"
July 4 s 29 54 11 67 4 184 361 2 041 ¢ 60
August s 3 36 58 1316 s 103 ¥4 s 0.30 049
September 4 218 2210 907 4 008 799 4 01 Ci4é
October 4 312 49 34 16 87 4 04} 2 84~ 3 021 [
November S 3N 687 5.8% s 067 3 80 0 - -
Decembers 3 sN 1281 896 3 083 133 (4] - -
Yearly Summary
U+ Pu ] Am o
Sample Numb C trations Number ___Concentrations | Number  ____Comeatr ¢ n
Peniod Samples Min Max Avg. Samples Min. Max Av Samples Min A
Jan Jun 28 285 SL 06 12.23 24 067 847 256 19 001 11
Jul Dee as 218 4% 31 10 90 28 o4l 199 o9 14 0.0t 04s
Summary 49(0) 218 49 38 11 85 49(0) 041 847 J2s6 33(2) ool 052

() Denotes less than detection limats,

26
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Table VIl Water Surveys {continued)

N

(A) Radioactivity in Holdiny, Ponds and Effiuent Wasie Waters {(continued)
4 Wainut Creek at Indiana Water Samples (Rocky Flats Effluent Water Course) (continued)

Yearly Summation
Concentrations (X 10 * uCi/mi)

RFP ENV 7318

U+ Pu Pu Am
Concentrations % of Concentrations % of Concentrattons < of
Max Avg Standard’ Min Max Avg Standard? Min Max Avg Stand-rd
49 34 11 85 024 041 8 47 256 01ls 001 4 39 0 80 0 0¢
' Cy 4 .Cpu_ Si where MPCyy =10 000 X 10 * uCiymi
MPCy;  MPCp, and MPCp, = 1667X 50 * sCi/ml
? sased on the soluble *? Pu 1n water standard of 1667 X 10 * uCi/ml
?Based on the sofuble **' Am 1n water standard of 1333 X 10 * pCi/mi
(B) Radioactivity in Reservours and Tap Water Samples
1 Reservorr Water Samples
Concentrations (X 10 * uCi/ml)
January —~ June 1971
U4 Pu Pu Am
Number Number Number
Samples Concentrations Samples Concentratiors Samples Concenir-r- -5
Location Taken Max Avg Taken Max Ave Taken Max A
Baseline Reservoir 12 606 325 11 168 [ xR} - - -
Great Western Reservour 12 6 29 312 10 0 64 012 4 113 [N A
Ralston Reservorr 12 28 79 20 80 10 004 uD - - -
Standley Reservour 12 1744 $22 9 095 030 1 010 o1lc
July — December 1971
U+ Pu Pu Am
Number Number
Samples Number Samples Saniples
Location Taken Max Avg Taken <Det Max Avg Taken ‘{3 i
Bascline Reservou ? 692 363 ? 2 046 011! - - -
Great Western Reservou 9 16 06 297 10 1 082 027 s 046 G'3
Ralston Reservoir 11 22 04 10 9 8 s 024 003 - - -
Standley Reservour 10 $16 322 10 4 024 00S 3 012 [
Summation 1971
Concentrations (X 10 * uCy/ml) .
U + Pu Pu An
No Samples ‘o of No_Samples e of Number ~of
Reservour Taken <Dt Max Avg Std' | Taken <Det Max  Avg  Std? 1 Sarmples  Max Avg e
Basehine 19 [+] 692 339 005 18 2 168 0125 002 - - - -
Great \WWestern 21 0 16 06 3os 0 04 20 3 082 0°4 001 9 113 03y ngG
Ralston 23 [} 28 19 15 62 01s 18 18 024 004 0¢02 - - - -
Standicy 22 ¢ 17 443 343 004 19 A 095 016 09! 4 01° 0o 00
Summary 8S [} 2879 638 006 6s 24 168 011 001 13 113
O 174,

1%
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Table VilI Water Surveys (continued) l
2 Community Tap Water Samples
January — June 1971
Concentrations (X 10 * xCi/ml)
U+Pu . Py .
Number Samples Concentfstions Nupber Samples Conicentrations
Taken <Det Max Avg. Taken <PDet Max Arg
Arvada 12 -0 1620 764 2 o Q77 048
Boulder 12 ] 493 234 10 3 097 0°3
Broomfield 12 [ 18.58 254 [ ] {5 03) X2
Denver 12 B 1719 $73 11 2 279 ¢ 36
Golden 12 [ ] 3.79 3.40 1 . 4 o4s 009
Lafayette 12 [ ) 3.23 140 [ ] 077 020
Lowmsville 132 0 248 124 3 1 052 [l 2
Thoraton 12 [ ] 1748 929 3 o Q.30 013 -
Westmnster 12 [} 649 2.26 9 ° 0 60 027
(B} Radioactivity in Reservoirs and Tap Water Sampies (continued)
July — December 1971
U+:Py . Py
Number Samples Concentrations Number Samples Concentraliors
Taken 5_{23(_ Max ~ Avg. Taken| 1. Max Asg
Arvada 11 0 2.02 4.04 7 3 0.49 ¢ 37
Boulder 1 [ 8.62 1.67 10 s 0.6% [/ % 4
-~ Broomfield 11 o 2,00 1.97 ? 3 059 0Ts
Denver 11 ° 577 288 9 - ] 046 013
Golden 1 0 2.7 29 b 2 047 G 26
Lafayette ] o 41 138 ? 3 0382 043
Louisville 10 0 482 164 [ 3 1 0.39 01
Thornton 10 ] 831 512 7 3 043 017
Westminster 10 [ ] 495 173 [ 3 083 [-2r 4
1971 Summary o
Y4+ Pu Py
__No Samples Concentraugng S of No. Sam| Coagentrations ~ of
Taken <Det Max Avg. Standard’ Taken | <Det Max Avg Standard
Arvada 23 0 16 20 §$92 007 9 3 077 o 003
Boulder 23 0 862 202 003 20 ? 0.97 0is 001
Broom{icld 23 ] 18.58 127 004 13 3 {5 03) 042 003
Denver 23 0 1719 438 00S 20 7 27 018 [ N}
Goldea 23 ] 976 ER Y 004 18 [} 046 o1 [ X1}
Lafayette 21 [ ] 419 138 003 13 [ 0 82 012s 002
Louisville 22 [ ] 4.82 142 002 9 2 082 01ls 00
Thoraton 22 /] 1748 7¥» oo8 k 10 3 0 46 012 001
Westminster _2_2- _2_ 649 202 < 003 As i 0.60 0125 oo
Summary 202 o , 18.58 3 004 127 ¥ {5.03) 019 001
{ ) Denotes suspect data Cy c N
! The standard fot a mixture of soluble U + Puin water is e + e = <1 whete MPCy; = 10 000 X 10 * 4Ci/ml
MPCy  MPCp, and MPCp,, = 1,667 X 10 * uCy/mi
3 The standard for soluble ?2° Pu in water js 1667 X 10 * uCi/mi
3 Rased on soluble ?*'  m (in water) standard of 1333 X 10 ® uCi/mi
+ -
/5,5 28 O< 426 7

. X
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Table Vili Water Surveys {continued)
\

(C) Semuannual Water Collection (Summary 1971)
Concentrations X 10 * uCi/mi

No U + Pu Concentrations % of No Py Concentrations % of
Location Samples Min Max Avg. Standard' Samples Min Max Avg Stanaard?
<$§ Miles 14 0S8S 16 34 332 0 06 13 00S 276 041 002
>5 Miles _1_6 109 34 40 § 8S 007 lg_ 008 092 025§ 0 01
Summary 30 055 340 470 006 29 00S 276 0 32 o0°

! The standard for » soluble mixture of U + Pu in water is Cy + Cpu

<} P 10 900 X 10 * uCi/mi
MPCU MPCN Where M CUIS (W] »Ci/m

and MPCp, 151 667X 10 ¥ uCiir
2 The standard for soluble *>*Puin water s 1 677 X 10 * uCi/mlL

(D) Chemical Concentrauions in Holding Ponds and Ffluent Waste Waters

1 Pond B-4
Average Concentration (mg; 1) _

Sample Number Range of Total
Period Samples pH NO, PO, ? F_ BOD, Do Solids crt
January 20 7380 167 109 0s 54 263 400 <0 00S
February 20 7476 62 92 04 99 108 {681) <0 GC<
March 22 72179 94 63 04 48 108 406 <0 03¢
Aptll 19 7278 84 43 o4 64 110 392 <0 Ons
May 19 7684 $Ss 128 o4 58 99 456 <0 0N+
June 22 1785 is 133 9s a3 103 3.8 L0¢
Summary 122 7284 83 94 04 66 132 450 <6075
July 21 7282 34 89 04 NA 44 NA <pors
August 22 7196 413 79 04 82 44 NA <g Ga<
September 21 72179 36 154 04 79 $3 60 <0 0"
October 21 7181 72 201 04 617 62 309 <0 0w <
November 20 72117 71 226 017 42 88 393 <o ¢

- December 21 12178 49 172 04 60 82 332 <0 Crs
Summary 126 7196 51 154 04 66 64 324 <p o0<

*®*Dissolved nxygen

1971 Summary Average Concentration (mg; )

Jan Jun 122 7284 83 94 04 66 132 450 <0 €05
Jul Dec 126 7196 s1 154 04 66 64 324 <0 G <
Summary 248 7196 67 124 04 66 98 392 <0 0CS
Applicable Std - 6585 <450 - <12 <300 >6 <500 <0 05¢C
% of Std - - 149 - 256 220 g 8 784 <10

2 Elementatl Analyses (Pond B-4)

Concentrations mgfi

Number

Samples As Ba Be Cd Cs Pb Mn
Yearly Summary 10 002 0 00S 0 0004 0 005§ 003 0 00° 0 006
Applicable Std (2) 00S 1 00 - 001 1 00 005 00S
% Std - 40 00S - 50 30 40 12

Run in compliance with State ,undelines instead of Sodium Adsorption Ratio
These are not stan Jards relating to the safety of the water but are sug- sted maxi nums relat 2g *0 consumer a~ceptan ¢ therecf
NOTE Cyanide and sel niam sre 0ot urrently run by Rocky Flats b cal'h Ehysi Department Hutoncally weh e dereng 34 et
gusdance of the Chlorad)y DY | artment of Health Wat r Fcliution Control Commis won for t e analy s Sincebas  1° ¢ e
for these analyses haw  er they will be performed in the futuece as a means of further prote tion an  comphiance with bu*™ «t
spinit and the letter of the hw
The 196 Dninhiag Water Standards of the U S FHublic Health Service call for semiannual analys s of these parameter
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Table VIl Water Surveys {continued)

(F)_Chemical Concentrations in lolding ma and Effjuent Waste Woters

1 Pond Grab Water Samples

!

Monthly Averages (mg/l)
E Pond A . Pond C - )
Total Total o
pH NO, 0, F Solids cr*t pH A 70, F Solids Cs*
January 78 111 06 04 173 <0 005 78 08 o4 243 <0 0
February 76 137 11 o4 101 <0.00$ 79 3 o4 212 <0 0USs
March 7S 196 0.% oca 164 <0.008 7.8 [.X 04 2058 <0 0¢5
April 78 297 07 oa 183 <0 00S 78 6 o4 " 349 <0 Cu3
May 79 880 06 04 393 <0 00$ 80 05 os 272 <0 00%
June !& y_l 2! 2_0_ 233 <0 005 78 ._._6_ 0.4 188 <0 005§
Summary 78 299 07 0.4 208 <0 00% 17 0.7 on 228 <0 005
July 78 230 0.6 o3 *NA <0 005 78 8.6 03 NA <0 00%
August 92 234 06 o4 NA <0.008 34 o6 o4 NA <0 005
September 8.5 36.3 06 04 00 <0.00$ t 3 0.6 0.3 175 <0 005
October 76 529 0.4; 4 e <0 003 a2 L X9 04 227 <0 00
November 78 8.9 06 0.8 429 <0 0DS | A 1 1) 08 188 <0 00§
December 2_7 78.6 06 0_-1 , 438 <0005 [ 77 _0_.-6 04 193 <0 015
Summary 8.1 435 0.6 (X ) 247 <0 008 8.1 06 (-2 ] 195 <0 00$
*NA is no analysis.
2. Yearly Summary ~ Pond A
Number
Elemental Anslyses Samples As Bs Bs Cd Cu Lo Mn NA
(Yearly Sumemary) 10 0.01 0.01 0.0008 0.008 0.0t 0.001 oo 213
Applicable Std Q) 0.05 100 - ¥ 0.0 1000 0.08 oo0s* -
% of Standard - 20% 1% - s0% 1 0% 2% 20% -
3. Yearly Summary - Pond C
(Yearly Summary) 10 0.01 001 0.0002 2,006 o.01 0.01 0002 176
Applicadble Std Q@) 00S 1.00 - 0.01 1.00%¢ 005 0.05 -
% of Standard - 20% 1% - 0% 1.4% 20% 4 6% -

*Run in complianc, with State quidelines instead of Sodium Adsorption Ratio.
¢ *These are not standards relating to the safety of the water dut are sugaested maximums rels
NOTE Cyanide and selemum are not currently ran by Rocky Flsts Heslth Phyyes Depastm
guidance of the Colorado Department of Health Water Pollution Control Commassion
for these analyses however they will be performed in the futuie as a means of Turg
spirit and the letter of the law

Table IX. Sediment Samples Yearly Summary
Concentrations (X 10 * uCi/gram)*

0 consumer acceptance thereof
tHibtorically we have depended on the
for ttese analyses Since basic Facihities exist
protectionand complisnce wath both the

Locstion No Samples Maximum| Average

Pond A 4 26.06 3783

Pond B-1 3 641 67 246 32

A Pond B-2 3 385 83 19¢ 00

Bond B-3 3 174 85 6799

Pond B4 ° 3 181 34 65 68

Pond C 3 . 847 | 336

. Aversges 0.345% n&ColTam 0 030 pCyjgram

Baseline Reservour 2 703 368

B Great Western Reservour 2 18" 108

Raiston Keservour 2 06 04)
Standiey Reservou 2 042 057 )
Averages 0 007 pCi/gram 0.0007 pCi/gram

*Samples Dry depth 4 centimeters
A = Controlled Area B = Outside Controlled Ases
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[ GREAT WESTERN RESERVIOR
US AEC RESERVATION

20 10uCi/m?

ROCKY FLATS
PLANTSITE

0 02 uCi/m?
002 001 uCi/m?

v\OC.

1.0 04uCi/m?

V

“ﬂ.u
/0 1 005 uCi/m?

035 01uC/m®  uowER RESERVOIR

™

INDIANA STREET

001 uCi/m? 1o background

« -~ -
STANDLEY LAKE | \\

A F- Aot

]

—d

Table X. Surface Soil Analysis off site contours

NOTE These contours were empirically derived by means of a computer
curve fitting program using the method of least squares This
results in a mathematica' express on for grid sectors giving the
activity of the plutonium in the soil as a function of racial distance
from the on site barrel storage area Three tundred for y two
soil samples were used in generating these contours Eighteen
samples were taken by the Colorado Committee on Environmental
Information 18 by US AEC Health and Safety Laboratory
306 by the Rocky Flats Health Physics Department Tihe
values assume a soil density of 1 g/cm3 at a depth of ore
centimeter

Table XI Vegetation Samples 1971
b

Concentrations (X 10 ? uCifgram Dry)

June 1971 September 1971
No Sampi s Concen‘rations No Saniples Concentr t s
Taken <Dt Max Avg Taken <Det Max Ag
<1 Mie [ ad - 000130 0 00009 14 4 0 00016 00103
1 § Mifes 42 3 000254 Q00018 44 11 00001 8 GGLG~
>5 Miles 23 H 0000 S 0 00004 24 10 000017 [+ 3 R Tl
Summary 77 13 0 00254 0 00005 82 28 0 00039 9 0L30°
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21

RFP ENV 718

V1 Summary and Conclusions

The principal protection for our environment must be provsded at the very
source of potential degradation t’nd/lor potential pollution No program can
replace adcquate controls at the source any environmemsl program is
after the fact

Thus is especiaily true for radicactivé 1sotopes. Rocky Flats i1s working toward
total containment of radicactive materials The data contained in this report
are the result of the controls employed at this plant site and do not in any
way describe those complex controls in themselves That these controls are
effective can be seen by comparing releases withs those established standards
over the applicable time periods

Data are not meaningful without a frame of reference it is appropriate to
provide some background mformm?n tobetter uhderstand this report

The State of Colorado and the immvediate envirans of Rocky Fists argjgst
interesting from 2 radiologicat pont of view Forexample water taken ffom
wells in Maine hes about 3000 times the naturst radicaCtivity os that takén
from the Potomac River near Washington D C But even that levsl is fow
when compared with water taken from welis neat Boulder {or, for that
matter Joachimsthal Czechoslovokia) where natural radicactivity cangen-

tration; are 10 000 times that-smount '¢ Rocky Flats recaives its water from

Ralston Reservour near Golden Baop:wound radiation surveys indicate that
this water 1s hugher in gross alpha content when it enters the plant than when
1t 15 released as effluent after being used to process radicactive materials

ROCKY FLATS
-Effluents (the same water)
Average 12 x 10~° uCi/mi

Water coming into Rocky Flats s higher in Gross Alpha
Concentration than the sam¢ water when released as effluent

Residents of Colorado receive an annual cosmic ray dose of about 120
millirem about three times that received.by the average resident of Cahfornia
{40 mrem) and ahout twice th arnual gamma ray dosage from naturally
occurnng errestrial radioactnity ¢ In fact 2 1971 syrvey released by the
EPA showed that Colorado has the lighest natural rad ation fevels inthe U S
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Envionmental Protection Must Be At
Souce

Rodly Flats Working Toward Total
Conzinment of Radioactive
Matqial

Frane of Reference for Data

Wats From Wells Near Boulder
Has 70,000 Times Natural
Radodctwity as Water From
Potense Near Washington D C

191 EPA Siitvey Shows

Gobirado Has Highest Na  ral
Radzfion Levelin US
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1t 1s wel! known that the contribution of man made radiation (other than
medical) to the total population dose has been only a smal! fraction of the
contribution from background radiation in fact 1t is even smaller than the
natural fluctuations in that background ¢ Even this background level of
about 130 mrem per person per year {about twice that high in Colorado) has
not shown any adverse effects on man

Studies to date indicate that radiation at or below occupational levels (at
least ten times higher than standards for the general populace) has not been
shown to be harmful Comparisons betveen about 35 Q00 workers v ho
received approximately 50 000 000 mrem over 25 years and the general
population show that the radiation workers had a 25% lower leukemia rate

3 42% fower malignant death rate and a 46% lower death rate from all causes
in each male and female age group The conclusion to this study was

‘ All one can deduce from these various studies ts that there 15 no indication
of any health hazards to any employed !7

More specifically the average annual death rate due 1o cancer inthe US 1s
130 deaths per 100 000 people '® The average annua! death rate for the
employees at Rocky Flats 1s 52 deaths due to cancer per 1L0 000 population
or less than hatf that of the general population

1t should be noted that this represents a small statistical sample and the only
concluston that car be drawn 1s that there 15 no evidence of any adverse
effects to the Rocky Flats employees A continuing effort exists to gather
more data on all workers in this freld Rocky Flats 1s actively cooperating
with the US Transuranium Registry in this study

There 1s one impor ant distinction to be made at this point  The terms
pollution and contamination are often although incorrectly used inter
changeably Pollution must be defined as concentrations of foreign materia!
in excess of normal values This concentration n air water so'l etc must
have an adverse effect on man to be a true pollutant A contamunant is that
material not normally found but where present can be 2ttributed to man s
activities Environmentzl contamination while definitely not desirable 1s
sull not necessarily pollution unless that contaminant can and does have an
adverse effect on man or some other Iife form

Following a fire at Rocky Fiats in May 1969 intensified soil and monitoring
surveys disclosed some soif contamination in the vicinity of the plant site
primanly to the east of the perimeter fence Subsequent mnvestigations
indicated that no measurable radioactive contamination had escaped from
the buildings involved in that fire and that the primary source of contam:
nation had come from waste drums of contaminated oil stored near the east
fence Since 1t 1s feit that some reSLspenslon'of this material s inevitable
even though the most a‘fected area 1s now covered with a thick asphalt pad
steps have been taken to reduce this possib hity to an absolute mimimum

The affected areas are under constant surveillance The contours 11

Tabie X have been empirically derved using the best data availao'e from all
sources t& the US AEC H=alth 1nd Safety 1 aboratory and the Colorado
Commuttee for Environmental Information as well as the surveillance
activities of the Rocky Flits Health Physics Department

RFP ENV 718

Man-M de Radiation Contnbution To
Totzl Population Dosc 1s Even Less Than
Natural Fluctuations in Natural Back
ground Level

Radiation Levels 2t Least 10 Times

Higher Than Gereral Population Standa ds
Has Not Been Harmful  Exposure to

Ten Ti'nes General Population Standards
Showed Lower Leukemia Rate Malignant
Death Rate and Total Death Rate Than
Generzl Population

Present Data Indicate Rocky Flats
Death Rate Due to Cancer Less Than
One Half That For General Population

Contamination vs Pollution

No Measurable Radioactive
Contunmunation Released 1n 1969
Fire

Soil Contamination

ORA77:2
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Racky Flats 1s committed to a sosl samplmg program Thus program requires

that samples be taken at 3 mmmum of 6 months At the present time
however soil samples are being taken m!muemly Congtant evaluation
f the data thus generated shows no significant change in the contours

Dustfall samples taken from the wrroxlndim area may well represent same of
this contaminated material that has been resuspended  Wind in the vicinity of N
Rocky Flats could deposit very small quantities of this matenial in the

Boulder Golden Marshall, and Coat Creek areas Dustfall samphing in these
areas indicate that this may very well be the case There are however other

factors that might be creating anomalies as great as or even greater than any att Samples Even Including

contribution from Rocky Flats Wind currents, sweeping dovn through ocky Flats Contribution i Any) .

Boulder and Ceal Creek Canyons and slang the Front Range coutd be ifl Same Osdey of Magnitude As

depositing greater than to be expected;mncemrmom ol matersals assotiated wid Wide Fallout — No Known

with world wide fallout® in these areas. /t Must Be Emphasized that these th and/or Safety Hazard 10

Concentrations Eveh Including Any Contributions from Rocky Flats Are Public, ’

Still on the Ssme Order of Magnitude as that ta Be Expected from World

Wide Fallout '* and as such Provide o Known Heaith and/or Safety Hazotd -
to the Public. There 1s prabably a very resl contribitian from Rocky Fiats

This contribution 15 50 fow as to provide np significant exposure risk to the
population in the area Ways of reducing this contribution are however

under intensive study

The Water Quality Office of the Environmental Protection Agency contiucted -
their own independent study of the environmant and especially the water 2 0 of EPA Studied Rocky Flats and
courses and effluerts from and around Rocky Flats. The contlusion stated Conclusion.- .

in that report2® was a5 follows

“Monitoring data do not indicate any public health hazard
associated with the routine disdxl'arge of radioactive wastes to
Walnut Creek There has been no measurable degradstion of - .
{Rocky Flats} plant origin in the radialogical water quality -

of Great Western Reservoir the source of public supply tor
the City of Broomhisid Thus reflects the general adeguacy of
the hquid waste management program carried on at the Recky
Flats Plant In this respect additional abatement requirements .-
are no* indicated at this time

in that report the EPA did however make some recommendations Those
recommendations and the response to them are incluJed as Appendix A to
this report

Total plutonium releases during 1971 by both stack effluent discharge and Total Plutonium Releases During 1971
elfluent water release were a total of 0.975 milhicuries (0 016 grams) ere 0 975 mC:t (0.016 grams}

ota’ Uransum Releases (Including
sturally Qcourning Isotopel About
mCi  Total Beryfium About 17 grams

Total uranium releases wiich include refatively hugh concentrations of
naturally occurring 1sotopes were about 5 muilicurses Total beryilium
released during the entire year was about 17 grams

Faliout 1s actually the radioactive debris frq‘m\ nuclear weapons tests conductcd 1a the atm. 1+ euentially corusts of f suon products
unexpended fissile moatenal such as plutonium and ursnium and activation products Theser ac Ve Proxd ucts vaparszed and blown nto
the stmosphere by the tremendous force af the expios on condense to form particulate maticr khat whenst findfily falis 10 the easth s
calied fallout  Fiision products from nuclear explosions have been in (W atmosphere 1or more than 75 vears Theitdetamies-of the var ous
radnoacln;e’mtcmls in fallout can range from fractions of a second 10 Mmany ycars and thus molte ac-ual empinical measurement quite
complex
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Plutonium stack efflurnt releases from Rocky Flats have on a single sample
or single month maximum basis excreded both recommended guidelines
and especially internal plant goals for miting effluent concentrations The
same is true although less frequently for berythium and uranium releases
Although insignificant in terms of the yearly average concentrations
methods to imit and control these releases are being studied

The primary reason for thesc higher than ordinary releases has been the system
employed in changing filters in the exhaust plenums of process buildings

The time interval ond the physical implementation of better techniques for
these filter changes s under intensive study

The matenial contained in this report has been released on a monthly basis
to the Colorado Department of Health and the reqional office of the

EPA. In addition the state agency maintains its own survey and monitoring
procedures

Analyses of over 50 000 samples have shown the ambient levels of radioactivity
in effluents from Rocky Flats to be below even the most restrictive standards
available Rocky Fla s personnel are continually striving to reduce these
levels even further oy providing valuable technological and innovative
advances 1n the ficld of ~uclear materials control and safeguards The

Health Physizs Department has recently been administrativety joined with
the research furction to create a totally new group concept 11at of Health
Physics Res-sarch and Ecology We hope this wili lead to even better
communtcations< of advances and pertinent information to the public at

large as well as to the scientific community The goal of this ond every

other group at Recky Flats as well as the nucilear industry as a whole must
be to reduce radiation rels ases even lower than the current insignificant
Jevels As technology in the field has increased emussions have gone down
and this trend will continue

As 2 pioneer in the field of nuclear materials Rocky Flats will have a
valuable part to play in this essential transition by providing experience and
information And as mc e and more knowledge 1s gained in the field
Rocky Flats wili be able to take advantage of a wider range of technology to
better protect 1ts own environs

Rocky Fiats has an essential part to play in the defense of this country and
of our way of life [t has an equally important part to play as an integral
part of the business and industriat community of Colorado and as a good
neighbor to the p.ople in the area

In summation then while Rocky Flats has met and mostly surpassed its
goals for muint ining radicactive efflucnt emissions betow the most restrictive
standz ds available to do even b t*er is the implicit goal of the entire
operation

RFP ENV 718

Beryihum and Uramium Releases Have
Excecded Guidelines on Single Sample
but not Applicable Average Ba s

Stud es Under Way on Filter
Changes to Better Limit Extraordinary
Reltoses

Matenal Contamed in This Report
Rel=2sed monthly to Colorado Depart
ment of Health and Regional EPA
Otfice

Over 50 000 Environmental Samples
An.yzed Rocky Flats Effivents
Below Standards

Health Physics Joined with Research
New Group Health Physics Research
and Ccology

Ro.ky Flats 1s Pioncer in Nuclear Matc-ials

Inceased Technology vill Help Rocky
Flais Reduce Emussions Even Further

Ro ky Fiats Impact

Rot«y Flats Goal To Do E #n Better
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Vil Appendix A

Recommendations of the Environmental Protection Agency Water Quality Office Report on f cky Flats Apnil 1 1971
and response to those recommendations

Recommendation 1

Routine analysis of suspended vs dissolved radioactive materials in the water samples from effiuent to Wainut Creek and
Great Western Reservorr

Response

We are in the process of studying the nature of the plutonium found in our effluent and the
nature of the plutonium found in the ponds Our initial studies {tn contunction with CSU)
indicate that much of the plutonium becormres incorporated with the algae At this point we
have not been able to determine if 1t 1s a physical incorporation or a biochem cal mechanism
Algae vary i1n size over a wide range It 1s difficult to ascertain how much is truly In solution
versus very small undissolved suspended particles of plutonium dioxide incorporated into
small suspended algae By using different size filters one would obtain differ: nt answers The
total amount of plutonium found is very small As we learn more about the nature of the
plutonium carried in the effluent water we will be 1n a much better position *0 understand
any potential value which could be derived from separate routine analysts of ,uspended and
dissolved plutonium differentiated from routine analysis of the total plutoniLm found in the
water sample We will continue to study this and keep the Water Quality Office of the EPA
informed of our progress and findings

Recommendation ¢

In addition to gross alpha activity determinations specific analyses should be conducted for plutonium 239 and uranium
Response

Specific analyses for plutonium 239 and uranium are being completed This change was
effective January 1970

Recommendation 3

At least annually preferably semi annually levels of nlutonium in the various trophic levels of the aquatic populations
inhabiting Great Western Reservoir and Standley Lake should be determined

Response

This recommendation requires an extensive full scale research project The first phase of this
projcct has been iniiated in conjunction with Colorado State University  Pnase One relates

10 the setthino ponds on the plant site  After the results of the first phase a-> interpreted we
will proceed with studies on the various trophic levels of the aquatic popul-ticas inhabiting
Great Western Reservoir ard Standiey Lake We intend to continue our program with Colorado
State University and 1iso conduct more 1n house studies on the aquatic s sstems of interest
Perhaps after the rescarch programs a e finished ‘e can develop some typ  of routine {annual
or senw annual) measurement on the vanous trophic levels in the aqua 1 sy em We will Feep
the Water Quality Office of the EPA informed of our progress on these res arch programs

Q1776
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Recommendastion 4

\

[
Semi-annual monitoring reparts should be sxpanted to include data on effluent and radivactivity congentrations in the
fituent to the south fork of Walrut Creek, Sulticient data should be presented to ppremit the calculation of at ieast the
monthly amounts (curies) of plutonsum and uranium (suspended and dissolved) d rged 10 the creek

Response
With the exception of separating suspended from dissolved activity g studred) these types
of data are being incorporated into manthly.geports furmished the ado Deépartment of
Health They are being included in semi-annus) reports, copies of whisth sre baing Jorwarded 10
the EPA, ’
T
1
]
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The Rocky Fiats Division annual environmental re {RFP-ENV-I4B)
Annual Report !Erveronmental Safeguard ‘71 March 10, 1972, -Contaived
several tabular and typographical errors These errors 1
in terms of comphance with existing environmental ¢
sistent with the desiced hugh degree of accuracy in r
surveillance activities

The following represents pages 15 through 31 of RFP ENV 71B as corrected.
The entire tabular summation of that eport s hergin reproduced including
dzta correct as s*ated and corrections where-necessary, The ooted correc
tions are the result of a complete recomputation of totpls, averages, percent
of standards and summations

— The accompanying changes 1n the text are also includeg
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Section V

Tabte )

v B e ol -

Tatlc H

A
B

ERRATA ANNUAL REPORT ENVIRONMENTAL SAFEGUARD 71 RFP ENV 718

Taxtual Correct ons (cb nge to re.d as follows}

Page 3 paragraph 5

It must be emp*rasized that these units @xpress only quantities of sotopes pre er and
not the radia* on do » these quantitic s could produce

Page 4 QRC Index parajraph 1

Bastc unit is roentgen based on the ionization produced by x riy and gamma radiation

on'y not directly relatable to other units of radiation

Page 6 paragraph 2

Therefore when materials which enut alpha parucles are inhale 1 they can stov in nc
portion of the lung and irradiate one small area of tissue quite ~cavily

Page 7 QRC Index paragraph 2

Standards for Soluble Pu?3? in Water

Page 9 Par' B

0 05 1s incorrectly stated as a Colora o Department of Health A By himit for copp ¢

In actuality the sucgested imit of t~e USPHS (1 mg/l} 1s the an'y guidel ne

Tabufar Data 1971

Pad oactre stack effluent releases

tonglred v arelea- s from plutonium operations
Y-ariy summ™ 10 3 tonmum €9erg 1one
Lo~stved apna wira s from uramum operauors
Yealy «immiatt -~ ur s um oferations

Man racdinactin e s ¢t - Hfluent r~leases

Foryllia- oy a0 oaes
Yearly sumr st v b ryltum concentrations
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Tad 11 Averaoe monthly air sample concentrations on site radhoactive
A Loni'wed alpha concentrations
8 Yeariy summation lony hved-alphy congentrations.
Table 1V Averaye monthly air sample concentrations off site radioactive
A Low volume progtammc.;d samplers
1 Lony hived alpha céncen:rauons
2 Yearly summatior, long-lived alpha concentrations
B High volume o'f site samplers
1 Plutoniur concentrations
2 Yearly summation, off site plutomum congcentrations i
i -
Table V Spec:al high volume air samples radioactive . »
Taew 35
A On site grab sairnies and summation ,,,':#
B8 Off site grab samples and summa*ion
Table VI Average monthly beryllium concentrations in air samples on-and off site
I
Table VIi  Dust‘all sample summary
Table VIII Water surveys
A Radioactivity in holding ponds and effiuent waste waters
] Pond B 4
2 Yearly summa“ion
3 Grab samples Ponds A and C
4 Wa'nut Creek at indiana
B8 Radioactivity in reservorr and tep water samples
1 Reservoir water samples e
2 Commurity tap water samples.
|
C Semu annual water collection
D Chemical concentrations in holding poads and effiuent waste waters:
1 Pond B 4
2 Pond B 4 summary
3 Pond B 4 elemental analyses
|
E Chemita! concentration in holding ponds and effluent waste waters
1 Grab samples Ponds A and C
2 Yearty summary, Pond A
3 Yearly summary, Pond C
Table IX  Scdiment samples yearly summary
[ ]
Table X Surface soil a~2'yses  ©ff site contours
Tablr XI Vegetition samp'es
Foalytice Not  For alt simp! < b low tietection hmits @ vd ue was assiqued This v2 ue s a fraction of the d tee - hin?
re the namb r o' samples above the detection haut divided bly the otal numb r ¢ sam, ies tna fo
analyzed
7\ PR
01720 ,
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Table | Radioactive Stack Effluent Relcases 1971

(A) Viut nium Ar as Total 1w Lived Alphy R Tes s

Monthly Concentrations (X 10 '? uCiyml)

Building Jan Feb Mar Apt May Jun Jul Aug Sep Oct Nov D«
7 0005 00035 0065 0015 0007 0012 0007 0006 O00iIS 0012 0 004 0 00sF
774 0015 0010 0011 0013 0060 0013 0008 ODO8 ©OC!~ O00!0 0013 [P RS
776 0004 0098 0033 0006 0018 V01l 0003 G003 000" 0009 000 ¢
779 0007 0002 0002 0001 0002 0001 00602 0502 000 0 00 0 GO 07
559 0003 0O o001 0001 0001 0003 0003 000* 0002 0002 00O 0 00 0o
707 0003 0002 0005 0003 0005 0004 0003 GDO4 0003 000> 00K Gi3
Toral Releases by VMonth (uCr) i 170 80 59 84 59 28 8 50 52 78 26
[Tpp'lcnbl‘ Standard (Soluble? *Tu) =006 X 10 *? uCi'mi ]
(1Y Y arly Stummuary = Plutomium Areas Total Long Lived Alpha Releas s
Conc atraty ns (X 10 '? pCymi)
January — June July ~ Decembher Total Year
Maximum (‘onthly) M axamum (Monthly) _Cncentration % Sud Yot -l
Concentration Average Concentration Average Mx Av (Av Rei ase
Bullding {Si1ngle Sample) Concentration (Single Sample) Concentration) (B ‘g) (Bidg) Conc ) (xC1)
"1 01t 0 008 018 0 008 Q18 0008 133 26 00
774 075 0020 030 0011 *07s 0016 26 7 6 00
776 24 00 0028 034 0004 2400 0016 26 7 3300
779 03 0002 0026 0002 031 0 00° 33 050
5§59 0039 0002 005 0002 005 0002 33 0 86
707 0 36 0004 41 ° 0016 410 0o0lo 16 7 790
Long Lived Alpha Releases Plutomum Operations Yearly Summation 2400 0 009 15,0 74 €

The maximum monthiy average ennssion (which occurred during fi'ter changing operations 1n B ilding 776 1n February Y} was 0 095 X 10

1

pCi/m! The m ximum single sample emunsion (74 0 X 10 '~ uCi/ml) was from Building 776 It must be noted that these valu s are 17khe
at the stack BEFORE appropriate atmospheric diluuon The st rdards apply at the phint penin ter and a2 ¢ in terms of averages of up (c
onc year The annual average Pu emission from ALL [ u operation was 0009 X 10 '? gCifmi bout 15% of th- g} phicatie standard

(006 X 10 '? pLy/ml)
Filter changing oneratic ns
I “fluents leaking around one stage of filter plenum Discovered and corrected

(C) Uranium Areas ™otal Long Lived A\lpha Ruleases

Monthly Average Concentrations (X10 '? uCifml)

Building Jan Feb Mar Apr May Jun Jul Aug Sep Ot Nov D¢
444 0 009 0005 0002 0002 0002 0001 000 0002 0O0O0OFI 0001 0017 000"
447 0071 00°0 0029 0033 0340 0023 0002 0017 OG0 OO0 8 0007 OO 1
881 0004 0017 0018 0 049 0005 0005 0005 0GO6 000> 0072 000 000>
883 (A) 0010 0008 00i0 0012 003% 0034 0008 00!3 0013 0010 O0IS 061
883 (B) 0010 0006 0003 0004 0008 0005 0093 00603 0002 0002 0003 000
886 0003 0001 0001 0 001 0001 0001 0001 0001 000t 000} 0003 0003
889 0003 0002 0001 0003 00C2 0001 0002 0000 0G0l 0001 000 [(RsITR]
865 0001 0001 0 001 0 001 0001 000! 0001 0 00! 0001 0001 0001 ocnt
99T - 0002 0001 0 GO1 0001 0001 0001 000l 000t 000! 0001 G o

Total Refea e hv Month (pCi) 110 120 90 220 100 73 30 62 44 32 68 37

LAppllc ble Standrd *** (Scluble **L)=3 x 10 *? uLl"mI]

0P 172

e



RFP ENV 71B
Table 1 Radicacuive Stack Effiuent Release 1971 (continued)
(D) Yearly Summary — Uramum Areas Total Long Lived Alpha Refeases,
Concentrations (X 10 '? uCi/mi) :
January — June | _July ~ December ) Total Year
Maximum {(Monthly) Maximuym (Monthly) Cancentration % Std Total
Concenlration Average Concentration Average Max. Av (Av Release
Huilding (Single Sample) Coancontration (Single Sample) Loncentration {nidg) (Bide) Cont ) (uC:)
444 0098 004 010 0004 [ 9100 0.004 01 10 00
447 0270 044 067 0018 €*0.670 0.030 1.0 2500
881 0150 0016 0018 0.003 0150 0010 0.3 3500
883A 0t10 0019 0026 0.012 0.119 9016 05 21 00
8838 001S Q006 0.006 9.602 2.038 D004 ot F 3 -
886 0013 Q 001 0010 0.002 9013 8002 o1 01y
889 0011 0.002 0011 0.002 - 9.0%3 002 o1 01s =
865 0006 0001 0.002 5,001 2008 9.001 003} 097
991 T 0002 0.001 0.003 9.001 ’_32_5 flﬁt 003 _ooy
Long-Lived Alpha Releases, Uranium Operations, Yearly Summstion -2.67 2508 a.3 99 00
ah e

*Maximum (monthiy average) emistion, 0.07L X 10™*? uCi/m! occurred during fiifer cha operations w Building 774 in January

*Maximum (single sample) emission 0 57 % 10™? uCii/mi occurredl during filt#r pEfnum fan repair in Building 74 i October
*4oAlthough Rocky Flats effluens would. include several isptepliy of ursnium the guldeline solubje 238 i3 the most restnictive 1 ar

It must be noted that thus standard applics at the plant boundizy snd is in teems of ysarly sYerzies to an adividut in the general populatio-

The values here all will below that star.dsrd sre taken st the'stack before sny stmospheric dilition

NOTE Tables (A D)and Il (B) sre simpie averages not weighted by fractionst MDA eonccmT-lm (;uime on Page 16)

Table II Non-Radioactive Stack Effluent Releases 1971

(A) BeryHwwm
Monthly Average Concentrations (X 10 * mg/M?)

Building Jsn Feb Mar Ape May Iva Jul | Aug Sep Oct Nov Dec
444447 22 51 3.0 22 18 07 150 | 28 28 12 02 1517
883A 1.0 az 03 02 02 2 04 02 62 062 0.2 02
779 03 07 0.3 03 03 o3 03 o8 02 0.4 36 06
774 08 06 0.5 oS 0s 05 0.3 0.5 0s 0 os 0s
865 oS 20 0.4 2 . 0S8 03 82 | 02 032 to 02 02

Total Monthly Release {(gramg) 082 210 124 010 061 0.37 349 | oM0 0.88 [ 131 009 4170

{B) Annual Summary
Berylhwum Stack Effluent Releases (X 10 ¢ mg/\°)

January - June - July — Decenibes ) Totals for Year
Maximum Maximum Yotal
Single Sample Average Smngle Sample Average Max. Av Release
Buiding Concentration Concentration Concentration Concentration Coanc Conc % Std (s}
444-447 aso 2s 2092 62 1 |09 2 43 44 te 00
BB3A 282 09 12 02 252 06 6 068
779 $1 04 218 10 216 07 7 003
774 24 06 [~ 3 05 24 06 [ 007
865 98 07 7.0 03 95 o5 H 0 80
Total Berylliim Qpetations, Yearly Summation 209 2 1ae 140 150
—— oy & -~ i
Apphicable Standard 13 10 X 10 ¢ mg/t{> (Division Internal Goal1is § X 10 ¢ mg/m?) Ofw‘.ﬂ 74:(3 1

A



RFP ENV 71B

Table [l Avcrage Monthly Aiwr Sample Concentrations On Site Radicactive

(A) Total Long Lived Alrha Concentrations (U Iu and naturally occurting alpha emitters)

Monthly Average Concentrations (X 10 '? yCyml)

Locanon Jan Feb Mar Apr May Jun Jul Avg Sep Oct No Dec
S1 0 0044 00033 0 004§ 000136 0 0057 0 0047 00033 0 0040 0 0045 0 0039 0 0G3S ¢ CcGac
S2 0 0045 0 0044 0 0039 0 0036 0 0046 00025 06625 0 0049 0 0031 0 0044 0 0043 0 COs4
$3 00033 0 0028 00033 0 0059 0 0082 00043 0 0055 00uv66 O GO70 0 00<2 0 00<0 00039
54 000°0 0 0044 0 0047 0 0066 00042 000136 0 0046 0 0041 0 6035 0 0034 0 0013 ¢ 003°
Ss 00017 0 0040 0003 € 2036 00047 0 0054” 0 0053 00026 0 0034 0 0058 0 0069 0001}
S6 0 0031 00030 00028 00037 00052 00030 00146 00020 O 0032 0 0029 0 0066 000
57 0 0082 0 0066 0 0054 00082 0 0043 Q 0043 0 0027 0 6034 0 0022 00034 0001” 0 00<3
S8 000 § 0 0069 000°8 00322 0 0090 0 0081 00105 00110 Q 0056 00128 00114 0 0C &
59 00043 0 0040 0 004) 00039 00036 00035 0 0044 Q20036 00926 00027 00013 [ sl R
S10 0 0046 00082 0 0041 0 0060 0 0042 0 0056 00034 00030 00040 00063 0 0041 0 0Gs<
S 50 00042 0 0026 0 00«1 0 0085 0 0048 0 06071 00053 00086 O 0061 0 0076 0 0064 00033
S 81 0 0044 0 0051 0 0036 0 0066 0 0046 000133 0 060258 0 0020 0 0041 0 0054 0 0044 00052

Bpphcablc Standard (Soluble 1utonism 239) =002 x 10 '3 LCy mﬂ

(B) Summ ry Total Lorg Lived Alpha On Site 197}

Concentration (X 10 '* uCi/mi)

Location No of Samples <Det CM“ CAVS % of Std
St 242 128 00218 0 0042 210
s2 239 140 € 0420 0 0040 200
$3 244 124 00218 00048 240
S-q 243 142 00333 00039 195
Ss 244 132 00228 0 0041 205
S6 264 161 012723 00043 215
$7 244 136 00822 0 0045 225
S8 243 81 05653 0010 515

_ S9 242 147 00210 00035 178

S10 237 125 00228 00045 2m ¢

S 50 243 120 € 1436 0 005" 28 &

S st 244 135 00341 00043 215
Yearty Summation 2909 -‘?;; 0 565

Totaf Averages 00048 240

This sampler (S-8) 1s located within the strongest most frequent wind vector and 1s adjacent 1o the ssphalt pad coverng some ont minated
soil The lnrge volumes of dirt thus seen by this sampler mav be indica: ve of resuspension mechanems  Itis worthy of note thag tri- 1
highest concentration focation s still onlv about $0% of the apphicable stundard when stated 1n terms of y arly averages

NOTF For averaging purposes ali samples bulow minimum ditectable amounts (MDA) were assienea a fractional value (No of sampl s> ‘DA
divided by total No analyses) of the appropriate MDA

Table IV Average Monthly Air Sample Concentrations Off Site Fadioactive

(A) low Volume Procrammed Samplers

1 TotalLong L1 J Alpha C ncenttations 1971 (U Pu snd naturally occurning alnha emutiers)
Monthly Average Concentrations (X 10 '? MCl—"ml).

Location Jan teb \Mar Apr Mav Jun Jul Aupg Scp Oct Nov Dec
Boulder (S 15) 00030 00041 00005 00059 00072 00061 00035 O0O00B> 00060 00067 0006~ 1003S
Broomfi 1d (517) 00032 0006 00056 00051 00030 000 & 00004 000 3 00033 00001 00031 0003,
Coal Cr K (S11) 0000t 00040 000°2 00056 000 5 00035 un un 00002 €003 000 - 007
Deny r (S 23) 000 0 00013 00089 00050 00037 00038 00025, 000 00056 00013 O0O003. 007 3
Got ien (S ~0) 00031 0000 0G054 00057 0005™ ub un G000X 00108 00038 000 1 (€ 1°
Lafayette (S 16) 00073 0007 00743 00C%S C€O0O0S? 0005 00030 000~ 00079 00030 0001 )GI(™
Marshall (S 13) 00031 Q000 1 LD vD 000 o 0000 0000 O0U0; 00038 00015 n Q( -
Wagner (S 13) 000 6 Ln 00C 9 00033 0003 00123 00063 0001 ©0O0055 000 S 006D ~ 0OCSG

Westrun t e (S 29) 000 ~ 0 Coni 000 7 00067 0 (002 00073 00049 0 00¢- 0 0014 0 0050 00026 0Q0OCoL
[iw; { ~abl Standard Cridonubicg 3y P s entr c5) = 0 Q087 % 10 ;.Cl'n‘(]

6 021 S

2
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Table IV Avcrago Monthty Air Samplo Concontrations, Off -Site Radiosctive {continued)
(A) Low Volume Programmed Samplers .
Yearly Summary |ong Lived Alphs Concenteations (U Pu and tiaturally oceurring alpha erpitters)
Concentrations (X 10 '3 uCijmi)
. January — June Jely — m@____ CY 1911
Location No, of Samples <Det CMax c Avg Cq.‘ c Avg. C Avg % of $4d
. |
Boulder (S 15) 48 a3 00128 0.0050 € 0056 82.9
Broomfield (S 17) 48 3 0.013¢ 0 0045 00037 §5.3
Coal Creeh (5-11) a3 3 00139 00030 00021 320
Denver (S 23) 47 a7 0.0160 00016 0.0038 572
Golden (S 20) 48 M 001348 0 0044 00040 59 3
Lafayetic (S 16) 48 23 00160 0 0070 1 9.0060 89§
Marshall (S-13) 47 37 0 0082 00017 80018 2718
Wagner (S 18) 48 : 29 00197 00013 90057 849
Westmnster (S-25) il 3 0.0270 0,0031 41 0.0039 584
Summary 426 275 0.0270 -
Avcrsges 0.0043 9 0040 600
(B) High Volume Offsite Samplers
1 Plutonmum Concentrations
Monthly Concentratiors (X 10 *? uCi/mi)
focation Jan Feb Mar Aps May Jun - Jul Sep Oct ~ Nov Dec
$-26 -~** 9.00014 000020 4000022 0.0002¢ 0.0001% 0.09007 040012 0.00022 000617 0000C3
S27 -~ 000008 000022 000012 0.00028 000027 0.00015 080014 0 00046 - 0 0007
528 ~ 000017 000019 G00012 ©.00020 0.00027 0.00013 006033 000012 - -
S-29 - 0 0019 000016 @ao0011 ©0.00023 0.60041 0.00028 0790022. ©00DO1I4 00007 O00CO 3
S-30 - 000011 000016 000010 000026 0.00630 000019 € 00012 b —t0e -
$-31 - 003009 0.0001S GOU022 0.00033 080028 000019 000023 0000i4 000020 2000.0
$-32 - 0.00019 000033 000016 0.00028 000124 0000} 900026 000193 - 0 00003
s-33 — 0.00028 0.00039 000020 000033 0.00030 0.00018 900021 4600009 000013 000022
S-34 - 0.00020 000025 400014 000031 000039 000012 + Bt ard L 000017
§-35 - Q00016 000021 0.00016 6.00027 0.00029 0.00016 D00CIS 000031 UD  o.eb0%
S36 ~ 000011 000033 Q00021 ©00025 D.00026 ©00DI2 o032 ©00D020 000017 0000:0
$-37 - 000016 000092 Q'sOO&JO 0.00027 0.00028 0.00011 0.08024 000460 UD* -

[Applicabic Standard (Solublc > Pu) is 0 02 X 10 '* uCi/mi |
i

UD = Usdetectable (below det

(B) High Volume OfT site Sampiers
2 Yearly Summary Plutonium
Concentrations (X 10 '2 uCiymi)

**February — June July — December . Totals for Year
Max Cone } B Max Cons. Average Total No Nu L low
Location Singlc Sample Average Single Sample Average Conc, ing'fd Samples Detection Lamit
: -
S$26 0 00041 000021 i 0 00041 0.00013 0 00017 083 41 11t
§-27 0 00044 0 00020 0.00343 0 00024 00002} 102 33 -
S-28 000044 000019 000073 000028 000021 106 3 2
S$29 0 00068 000022 000132 000029 | 0.00028 1350 44 s
S-30 000050 000019 0 00043 0 000°0 000019 06" 30 3
S-31 0.00064 000023 0.00059 000024 0 00024 118 4) 2
$-32 0.00428 0 00046 000193 000022 0 00036 1.80 34 4
S-a3 0 00063 000078 000083 000019 000023 515 44 L
S-34 000092 0000°6 © 00028 0.00016 0 00023 114 28 q
S3§ 000042 000022 000066 0 00021 000022 108 37 s
S-36 0.00070 . 0000258 0 00087 0 00018 #"0’003 i 1 05 43 6
S$-37 000222 0 00041t - 0 00463 000013 0.00034 170 3 6
Yearly Semimation ! . v 444 $7
Fotal Averages 0 00024 120

This nctwork of samplers began opuration in Fedruaty 1971

* ¢ Air Samplers inoperative duce to pump fulure
NOTI For av rajang purposes all samj! s b 1 rw munimum detectable amounts (M A) were ashigned a ffactional value (No af samplc > MDA
divided by total 0 analyses) of ll;t apprognate MDA

024724
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Table V Spocial High Volume Air Samples On- and Off Site Radioactive
(A) On site Grab Samples

Plutonium Concentrations (X 10 '? xCi/ml)

Location
of Grab Jan Feb Mar Apr May Jun Jul Avg Sep Oct Nov Dec
903 20 000093 000085 000236 000109 000136 000272 000106 ©000250 000710 000°59 000301 0 005°5S
90318 0000SS 000138 000415 000130 000038 000154 000696 0007892 011000 O0O016S]) 0 00041 000"
$0310 000091 000143 000403 000094 OQOV050 000124 O00087 OO00110 016819 00391) 000152 0001)
90358 000045 000102 000040 000123 000079 002116 000081 000155 O 1256 NA 0 00431 000 6?
Yearly Summation Numbecr
Single Number Less Tran
Sample Average Perent of of Dectection
Location Maximnum Concentration Standed® Samples Lmits
903 20 001800 00024 40 49 13
903-15 0 40840 0014676 as 49 20
903 10 051640 0022319 2 50 16
903-5 004960 0003371 56 41 14
Totals (averages) 00115 91 189 63
*Taken Just o east of asphalt pad covering contaminated soil on plant site
® *No snalysis
sesegtandard for these on site samples 15 taken 35 0 06 X 10 '? uCy/ml
(B) Off site Grab samples
Concentrations (X 10 '? uCiyml)
Location
of Grab Jan Fed Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wagner 000064 000196 000176 000273 000145 000195 000°41 000722 001324 001437 000! 9 00017+

Coal Creek NA 000427 00018 000186 000131 0)1209 000106

Yearly Summation

000559 200142

0 G0038 000117 000 R™

Numt -~

Less Tl an

Detect >r
Liryits

10
1

21

-

Single Number
Sample Aversge Percec of of
Location Maximum Concentranon Stanc d Sample_s_
Wagner 0 04950 0003438 12 44
Coal Creck 006020 0003142 17 38
Totals (averages) 00033 1¢6 82
*Off site Standard = 9 02 X 10 *? 4Ci/ml
Table VI Beryllium Concentration in Air Semplos
Concentration (X 10 ® mg/M?
ton { &M% Location % of Stand-rd
On Site Off Site On Site
Jan 0 008 {0 130 8
Feb 0011 0009 ) 3]
Mar 0 009 0012 9
Apr 0008 0012 8
May 0019 0021 19
Jun 0008 0012 8_
Summary 0010 0032 10%
Jul 00)2 0019 12
Aug 0008 0011 8
Sep 002S 0008 25
Ot 00614 0022 14
Nov 0009 0011 9
Dec 0008 0011 8
Summary 0012 0014 12%
Yearly Av rages 00115 00235 11 5%

Berylhum standard inambie i air ¢ | X 10 5 mg/M® — Rochy Flats self impo «d tandard ss ¥ kit or 0§ X 10 * mg/M’

tHaghly Suspe-t Dita

32¢

19
| ]

22
11
i1

2357
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Tabls VII Dustfali Ssmples 1971 Yesrly Lumy =
{Mutoaium)
1 1
No Samples Maximum
Lats Than {ingle Ssmple) Total
Detection Ssaple Soncentrstion Oaposition Deposition Rate
Taken Lamit Days (pCifM*) £pCi®) {pCi/M? /month)
Arvada 23 4 362 - 16311 76 45 63S
Broomfield 22 12 348 28.88 448 642
Boulder 22 14 334 38.59 85 ¢9 770
Coat Creek 20 12 306 21,66 $126 s
Denver 23 11 341 $3.87 1827 10.41
Eastlake 23 1 382 10.59 49.84 413
Golden 22 M8 174,16 33953 *18 93
Lafayette 22 13 362 35.83 250 684
Marshall 23 .11 362 $2.70 34904 12.38
Superior n ] b 22 16.41 30 6 66
Wsgner 20 ' k] 313 13.17 .2 678
Westminster 23 9 362 112711 1168.50 9684 -
[
Berthoud 9 2 36 388 1298 123
Castle Rock L ] 2 338 346 446 E33
—— s i A
® Based on highly suspect data
Tabls VL Water Surviys.
(A) Radioactinity in Holding Ponds and !ﬂ{\um Waste Water
1 Pond B-4 (Effiuent V.aste Water) f
Concentrations (X 10 * uCi/ml) -
U+ M -  Am
Concantrations fon. Coucentrations
Effivent
- Volume Total Yoist Total
Sample No {million Release - Fatesae Release
Period Samples lters) Max Avg. mCl) fiax Avg mCl). Avg. Max {mCi)
Januaty 4 35 01 36 64 1433 o316 4.0} 22 9.082 Ioxer 307 011}
February 4 34385 k) 474 o362 =733 293 ceacl 3120 136 0042
March 4 49 18 1 1929 31318 0647 42 2.86 B 141 189 2.67 0093
April s 41 21 1998 1478 0 803 523 299 2123 161 23 0066
May 4 3236 1906 12 54 0 4pé 459 263 0085 094 226 0030
June s 2818 10 30 832 0.224 261 160 0 085~ 137 218 0039
July 4 2398 89S $79 0.139 8.09 .20 0.076 103 < 3.29 0.025§
August 4 30 47 18 78 11 34 0 346 27 105 0032 042 0352 0013
September s 33 6% 1119 693 2233 204 129 0.043 065 108 0022
October 4 42 64 T 8978 $ 6% 0.239 359 10} 5043 006 914 0003
November 4 4761 1508 1067 0 so8 098 0.9 0028 076 130 0036
December s 53.79 18 59 1148 0.618 156 1.09 0 05% Ra NA NA
NA - No Analysis
2 Yearly Summation Pond 8-4 (Effiuent \V?sk Water Total Volume 1971 = 453 910,000 LhTs)
Concentrations (X 16 * uCifml) .
1
U+ Pu Pu Am( )
Number Totsl Number Teotal Total
Sample Samples Concentrations Release Samples Concentritions Reicase Concenteations Relcase
Peniod Taken Max Av'!_ (nCi) Taken Man Avg (i) Max Avg {mCr)
Jan Jun 26 36.64 1478 3 2% vfn 261 578 . 307 372 381
Jul Dee 26 18 59 8 97 2.082 26 609 121 33 19 $s 127
Summary 52 36 64 $ 23S $2 723 B00 307 s08
Avetrages 1179 189 112
1) July December Am average cal ul ted from five months data  July Dec-mber rel ase = svuu# con ensration X July December efflu nt
summary average = 0 $06 Jdivided by total frluent
024736
-7
)
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Table VIII Wator Surveys (continued)

(A) Radioactivity in Holding Ponds and F{flucnt Waste Waters
3 Grab Water Samplcs — Fonds A and C (lHolding Ponds)

Pond (A) X 10 * uCi/m!

Pond (C) X 10 * uCi/mi

“No Samples Concentrations No Sample Conceniraticns
Taken <Det U+Pu Pu Taken <Det U+Pu Pu
Jan 4 1] 707 05s1 4 [ ] 698 026
Feb 4 0 888 042 4 0 1098 0°2
Mar 4 [} 709 0 31 4 0 566 0o s
Apt s 0 662 112 H (-] 644 113
May 4 (] 623 08s 4 0 6.73 03
Jun [ (4] 463 121 H ] 4852 094
Jul 4 [ 793 097 4 * . . o~y A 19 047
Aug 4 0 721 066 ) 7] o5 8,63 0s0
Sep s 0 613 0s1 s o F uh-e90 052
Oct 4 0 6 8$ 032 4 L 4 i a4 048
Nov 3 1] 904 038 4 ) - 380 o9
Dec 5 0 131§ 079 - 0 447 04]
1971 Summary
U 4+ PuX 10 * pCyml Plutonium X 10 * uCi/ml
No Samples Concentrations Percent of No Samples Concentrations Percent of
Taken <Det AMin Max Avg Standard® Talken <Det \Min Max Avg Standard?®
Pond A 51 0 133 28 89 730 011 49 Q 004 276 068 004
Pond C s1 1] 082 2364 614 0409 s2 (4] 006 g4 058 003
1 CU Cpy )
Gross alpha standard 18 —— 4+ ——=— <1 Where MPCy; =109000X10 " pCi/ml
MPCy MPCp, MPCp,, = 1667 X 10 * uCi/ml
3The plutonium standard 1s 1667 X 10 ® uCi/ml
{A) Radwactvity in Holdine Ponds< and Efftuent Waste Waters
4 Walnut Creek at Indiana Water Samples (Rocky Flats Effluent Water Course)
Concentrations (X 10 * uCi/ml)
U+Py Pu Am
Sample Number Concentrations Number Concentrations Number __ _Corcentrauons
Period Samples Min Max Avg Samples Min Max Avy Samples } n \Max Avg
January 2 28S 19 71 1128 2 128 268 1935 1 073 073 073
February L) 1369 30 06 19 30 4 0 86 847 4 3y 3 068 167 112$
March s 476 115) 891 5 136 333 282 2 070 1 60 11§
April 4 632 1368 1118 4 114 310 20) 3 049 093 [+ Bl
May 4q 718 1243 991 4 067 659 263 2 040 0 a7 034
June s 640 1143 9 0% H 128 i 20 (] 030 1125 058§
July 4 387 29 54 11 67 4 154 361 2 8% 2 04l 0 BO 061
August s 373 36 S8 1316 s 103 314 1€5 s 030 0 68 049
September L) 218 2210 907 4 008 799 24 a 001 0129 019
October 4 312 49 34 16 87 4 041 3In 194 2 0°1 077 049
November 5 397 56 05 15 89 § 067 3 80 163 S 020 105 0 -6
December 3 5717 12 81 8 96 3 083 133 103 0 - - -
Yearly Summary
U+ Pu Pu A _
Sample Number Concentrinions Number C ncentratidns Namber _ _Lon wtrivons
Tenod Sampls Min Max Avg Samp! s Min Max A Samples T Nax A
Jon Jun 24 288 30 06 11 41 24 067 847 2¢3 16 030 167 079
Il Dec 25 218 56 05 12.96 s 041 799 1 18 oot 105 03
Sur mnary 49 (0> 218 56 05 49 () c¢a1 84" 34(1) oo 167
AvCe ges 12 17 22 0 6V
{ ) Denotes less than detection himuts Ny~ o, e
ORIe?
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Tabie VII1 Water Surveys (continued)
{A) Radioactrvity in Holding Ponds and Ffiuent Waste Waters {continued) * -
4 Walnut Creek at Indiana Water Samples (Rocky Tlats Effluent Water Course) (contmqued)
Yearly Summation
Concentratians (X 10 * pCifml)
U+ Pu Pu Am
Concentratic ns % of Concentrations % of Concentrations % of
Max Avg Standard’ Min Max, Avg Standard? Min Max Avg Standard’®
49 34 12 17 0.23 04} 8.47 2126 .14 401 167 9.60 005
' Cy Cp, <! where MPCyy = 10 000 X 10 * uCi/m!
MECy  MPCp, and MPCp,, = 1667 X 10 * sCigil -
% Based on the soluble ?** Pu in water standard &F 1667 X 10°° uCimi
?Based on the soluble *** Am sn water standard of 1333 X 10 * pCi/m!
(B) Radioa tinity in Reservoirs and Top Water Samples.
1 Reservoir Water Samples :
Concentrations (X 10 ® uCifinl)
January — June 1971 .
U+ Pu Pu Am
Numbes Humber ‘Naomber
Samples Concentratsons Samples §owhmﬂoin Saniples _Contentsa'sops
Location Taken Max Avg Taken ax AL, Taken Max Ave
Baseline Reservosr 12 606 328 11(0) 168 033 - - -
Great Western Resenvorr 12 629 312 12(2) 0 64 o.14 4 113 0 60
— Ralston Rescrvour 12 3040 20 50 10(%) .53 026 - - -
Standley Reservoir 1 17 44 5.23 1040) 493 03% 1 0.10 Qv
( ) Denotes number of samples Jess than detection limits
July ~ December 1971 ' .
U+ Pu Pu Am
Nusaber Number
Samples Number Samples Samples
Location Taken Max Avg aken <Pet- ax Avg Taken Max A
Bascline Reservour 8 692 329 8 3 ors - - -
Great Western Reservowr 12 16 06 270 12 1 82 0126 8 049 013
Ralston Rescrvour 12 2204 10 22 9 3 q96 0 29 - - -
Standiey Reservorr 11 60S§ 317 | ] 2 - Q.24 009 4 0.12 [: %1
Summation 1971
Concentsations (X 10 * uCi/ml)
U+ Pu Pu . Am
No Sampl s %of | _ Ng Samples % of | Number 7 of
Reservo Taken <D 1 Max Avg. Std¥ | Jahen <Blet  Max  Av,. Std? § Samples  Max A s 7
Raseline h{‘] 0 692 32 005 19 3 - - - -
Gr 2t \ estern ~3 1 16 06 34t 004 24 3 12 113 029 002
R Ist 4 [}] 3030 1536 017 9 12 - - - -
Stan il y 2" 0 1744 4°0 006 19 4 -3 o1n 007 001
Summary 90 1 30 10 81 22 17 113
Aveeag s 676 008 021 00>

- : L -, R . s .
= LR RPRNE PRI - Soin il U Y

ELS

g
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Table VIl ¥'ater Surveys lcontinued)

2 Commur'ty Tap Water Samples
January - June 1971

Concentratio~s (X 10 * uCi/ml)

U+ Py
Number Samples Concentrations

Taken <Det Max Avg
Arvada 12 0 16 20 1764
Loulder 12 4] 693 23
R:oomf-eld 12 [} 1858 254
Denver 12 4] 1719 5§73
Gol'en 12 4] 879 340
La‘ayet'e 12 1] 323 140
Louisy: 12 1] 245 1128
Thorrton 12 4] 1748 929
Westmr rster 12 [ 649 226

(B) Radioactivitv in Reservoirs and Tap Water Samples (continued)
July ~ De-ember 197)

U 4+ Pu
Number Samp) s Concentrations

Taken <Det l_l_a_x_ Avg
Asvada 12 [} 702 408
Boulder 12 [] 8 62 166
Broomfi~id 12 0 9 00 284
D~nver 12 [1] 5717 2 89
Golden 12 [} 976 28°
Lafsvette 10 ] 419 146
Louisville 11 4] 318 131
T-ornton 11 [} 8 60 488
Westnunster 11 ] 495 174

NOTL
divnided by total * o analyses) of the appro nate MDA

1971 Sum™ary

Pu

Namber Samnles Concentrations
Taken <Det Max A
9 ? 077 010
9 0 097 032
6 ° (5 03) 098
11 2 - . 27 644
10 3 77 oas 016
5 0, % em 013
4 -0 LB 082 023
10 77 0 30 00s
11 | 180 0 3%

Pu
Number 3amplcs Concentrations
Taken <Det Max Av

7 1 0178 02¢
10 s 065 01"
9 3 082 0o <
9 3 201 [

7 1 047 0
? 2 082 [
7 1 1 60 0 339
6 H D46 c 1
7 1 1 4] 043

For averagin, pur~oses all samries below minimum detectable amounts (MDA) were assigned a fractional value (No of samples> A ™ ”

U+ Py Pu
No Samples Concer trat ons % of No Samples Concentrafsons Sof
Talen <Det Max Av~ Standard’ Taken <De Max Avz S andar*
Anvada 3 4] 16 20 5 86 ¢ o7 16 8 078 016 00}
Boulder 4 (4] 8 62 199 003 19 s 09~ 04 001
I oorfy-l "4 V] 18 58 269 005 15 3 (503) 0 54 003
D aver 4 0 1719 431 006 20 s 279 04 003
Gold n 24 0 9176 31 004 17 3 047 60 00}
Lal yette - 0 419, 1 42 003 12 2 082 039 00
lour 1le 3 0 318 127 003 11 1 1 60 015 00
T ot ton 23 0 17 45 718 008 16 3 046 011 001
Westmir ster 13 o 649 2 0} o4 18 2 1 80 2_‘_3 Go2
Sumnary 211 o 1858 144 37 (503)
A 1> ey 33 004 0 31 001
(*D 2 <suspe td ta CU Cl‘
“hestand ~dforaruvereof sal-tle U Fuin 3t ros +—2 = &1 where MPL= 10000 X 10 * uCi/ml
MICy  MicCp, and N 1 Cy, =1 667 X 10 * ula/mi
Mrsst rwadfor olutle 21 awt - 166~% "0 * =Tl
cd o1 -fubi Am (~wottr) 'y rdof 1333X 10 ° pCiiml
7 oy~
021729
12



Tabls Vi1 Water Surveys (continued)

(C) Scmiannual Water Collection (Summary 1971)
Concentralions X 10 * uCijmi

RFP ENV 713

No U + Pu Concentialions % of Neo Pu Concentrations % of
Locstion Samples Min Max Avg Standard’ Samples Min Max Avg. Standara’
<S \iles 28 054 36.35 272 00§ 13 oRs 27¢ 04t Q02
>S5 Miles 32 074 3962 6388 008 16 0.08 092 02s ool
Summary 60 [ X $ 39 62 4,92 0.07 29 0.05 3.76 032 002 .
) fhe standard for 3 soluble mixture of U + Puin water fs Cy <
P ;;?' < Where  MPCyy ds 10 000 X 10 * wCam N
b Pu 20 MPCy, s ) 6T X 10" uCyr t
3 The standa d for sciuble 3** Pu in water is 3,677 X 10 ® uCi/miL e -
(D) Chec~ucal Concentrations in Holding Ponds 3nd Effluent Waste Watess ", ‘_;*;
1 Pond B-4 ! N £
Aversge Concentratjon (smgff)
Sample Numbder Range of Total
Pesiod Samples PH NO," o, ? R Dy _ DO*ee Soluds €t .
January 20 7281 167 10.9 ~ 08 '] 263 400 <0 0905
February 20 7481 62 92 04 9 10.8 {681) <0 Ob*
March 22 7279 94 6.3 0.4 $ 108 406 <0 60S
April 19 72178 4 43 84 - & 110 »2 <0 00S
May 19 76858 5.5 12.8 04 t 29 436 <0 005
June 22 7485 3s 13.3 os 3 103 368 <0 045
Summary 122 7185 8.3 9.4 04 132 456 <0 DOS
July F 3 7282 34 39 04 44 NA <0 005
August 22 7196 41 9c oa 4.4 NA €0 008 -
September 21 7219 36 154 o4 $3 260 <0 0CS$
October 21 7181 T2 207 04 62 309 X0.0¢$
November 20 7211 71 226 o7 3.8 . 393 <0003 _
= December 21 2298 49 172 (2] 52 332 <0 00S
Summary 126 7196 51 158 o4 [ ¥ ) 24 <00u.
*%2Dissolved oxygen.
2 1971 Summary Average Concentratipn (m gAY
Jan Jun 122 712858 83 94 o4 6 1312 ~50 <0 00%
Jul Dee 126 719.6 4.1 154 o4 6 64 324 <0 005
Summary 248 719.6 67 124 04 [ L &1 387 <0 0b5
Apphicable St1d - 6585 <45.0 - <112 <30 >6 <500 <0 050
% of std - - 149 - 300 229 ass 174 <10
3 Jiememal Analyses {Pord B-4)
Concertrations mgfl
Number
S.mples As Ba Be Cdé Cu Py Mn
Ye~tly Summary 10 002 0 005 00004 0.008 0.03 0 002 6 00¢
Appl cable 5td Q) 0.08 1.00 - oot L0 00S 00S
% Sud - 40 0.0s - $0 30 40 12

® These are not stan terds relatin to the safetv of the water hpt are supgected maximums o

alhia 10 consamer acceptance hereof

OFF  Crvamsfe ane saderae wwer i cu e nidy runty R ockv Flats Health Ehya s Departinegt T torwcally we have deper o satl

gudan~cofth « L1 seeh ot it 3ith Wat ¢ Totluts o Coatrol Commas
for thes an lyses M v v 5 ih

sjiatandihel veref e

* The 1962 Drmkang Water Stadaras of the U S Tubli Health Scevice call for semuannval ansly sis of these patameters, ,

57

bai. ool - - i -
— = Bloalt S, %o B el Nimade. T F s

for € wescanalys v S tou fa s g

vl c pecfocmed 1o t) € future 35 3 maans of Tutthef protecthion and cutn latce with boih ihe

IREYY,

13
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RFPENV 71B

Ta'e Vit V'ater Surveys (continued)

() Ciriuc _Con entrations in Hold ng Ponds and F{fluent Wiste Waters

1 Grat San ples fonds Asnd C
Mrathly Aserages (mgn)

Pond A Pond C
Total 1otal
pH NO, pO, ! F Solids Crt pH NO, PO F Solids Cr*

Fan-arv 78 111 06 04 173 <0 00S 78 oS 06 04 243 <0 005

ebruary 76 137 11 04 109 <0 00§ 117 09 13 [} 212 <0 &ns
L {44 78 196 06 04 164 <0 00S 78 04 06 c4 208 <0 0CS
Apnd 78 297 07 04 183 <0 005 78 o4 06 04 249 <0 00"
May 19 80 06 04 393 <0 005 80 03 06 ca 272 <" G
Jne §__0_ ﬂl 06 04 233 <0 005 78 03 0.6 04 188 <07
S mmary 78 299 07 04 209 <0 005 77 05 27 0.4 228 <0 075§
31y 78 230 06 03 NA <0 00S 78 03 0.8 T NA <00
Au.ust 92 234 06 04 NA <0 005 g4 06 0.6 08 NA <00 <
Se stember 85 363 06 0~ 300 <0 005 8S 1.2 o6 B3 175 <0 ¢
C-to'er 76 529 04 04 384 <0 005 82 13 06 24 227 <0 ros
November 78 569 06 oS 429 <0 005 B} 15 06 [ ] 185 <00 5
D-~cemb 17 78 6 06 04 488 <0 005 77 09 06 04 194 <0 ¢
Aserage ol 45 5 g6 04 400 <0 00S 81 1 06 a4 195 <Gl <
NA 1s n2 ~ralysis
2 Ycarly Surrmarys — Pond A

Number

Eemental Analv-es Samples As Ba Be Cd Cu Pb Mn Na
(Qearlv S+ mma y) 10 001 001 00008 0 005 001 0001 001 13
Applirable $ J 2 005 100 - 001 100 00« 005 -
% of Stand rd - 20% 1% - 50% 10% 2% 20% -
3 Yearly Summary - Pond C
(yearly Sur-mary) 10 oo1 oo01 00002 0006 00t 001 0002 176
Applicab’e Std 2 00S 100 - 001 100 ° 005 00S -
% of Standa-d - 20% 1% - 60% 10% 20% 40”7 -

Run 1n con pliance with State quidelin~s instead of Sodium Adsorpt-on Ratio
These are no' standirds re'atn 5 to the satety of the wat rbut ar su ~¢ ted maximums fclating to consumer cc " ance thereof

NOTE Cyamide and selesnurn ate not

for these ana vs=s Fow
spirit and the letter of the law

Table !X Sediment Samples Yearly Summary

b utonur: Conertratrons (X 19 * 2Cifpram)

Loca 1on

Tond A
Pond -1
fond B »
B~nd B 3
tcnd B4
Pond C

R scl'ne Pes rvor

Creat

~st tpn he

vOour

Palston Resarvo
Standley | s r'o

Sl vy dener

A Cont- 1 J Asc

4 t ot

B - Out

POTE | ora enging purp

¢ vided by tota' No a1-iys sy o’ *h apprepriat

14

T

14

Capt-0t d ey

No Samples

WWwwwh

SIS SIS

urrentiv run by Rocky Flats H a th thysics Depart-1 nt
guidan-e of the Color~do D nartm nt of I alth V ater Pellution Control Commission for thrse analys s Sinc o
er tev will be p rformed in the future as a means of further protection and comy hance with both 11

Maxinium

26 06
641 67
385 53
174 85
181 34

847

703
187
065
042

Histora ally v 1 v d r nd dor

Avetrage

1753
319 87
199 00

6799

65 68

3358

3 68
108
043
0129

1c facib’

S g

Alcarp' 3 b low rumimum d tectabl amou-t { {DA) w re assigned 3 fractidnal aly (ho of sa sl s> ™A

b\

OLi7vol
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ESTERN RESERVOIR
US AEC RESERVATION

20 10uCi/m?

ROCKY FLATS
PLANTSITE

&

035 014Ci/m®  LowER RESERVOIR

‘TW

INDIANA STREET s \

Table X Surface Soil Analyss off-site conteurs.

NOTE These contours-were empirically derived by méans ot 3 computer
curve fiting progrem using the method of fesst squares. This
results in 8 mathematical expression for grid sectorp Gving the s
sctivity ot the plutonium in the soil as 2 function af radial distance
- from the on site'barrel storags area ‘Three hundreq for,; -two
soil s'amptcs were used in generating these contoury Eit*iteen
samples were taken by the Colcrado Committee ony Environmental
information 18 by U.8. AEC Health and Safety Laboratocy,
306 by the Rotky Flats Health Physics Qgp;ﬂmctﬁt. The
values assume a soil density of 1 g/cm® at a depth gf one
centimeter

Table X! Vigetstion Samples 1971

Plutonium Concentrations (X 10 ¢ uCijgram Dry)

June 1971 - September 1971
No Samples Concentrations No Sgmpl-- Concentranions
Taken <Det ”{ax Avg Taken <Det Max g *
<) Mje 20 s 25 0129 22 8 3o 018
15 Mile 38 ki c19 012 39 133 039 0054
258 22 8 - 0128 0053 21 12 _0 17 0032
Sumreaty S0 20 2s s2 n 3o
A rages 014 0082

NOTE  For averaging purpeses 2§ sampl s below mimmum detectabl amounts (MDA) were ulngned a fractional value (No of samples> MDA
d1 1d d by total No anatest ) of the appropriate MDA 4 v >
Ud‘.& /LIMJ

15

34




Changes in text of REP ENV 71E corresponaing te tabular corrections

Page 10 Paragraph 5

The maximum (one month average) total long lived alpha emission from all
uranium oprrations {Tahie IC) was 071 X 107'2 uCi'ml  The yearly
averane was 0 008 X 10 '? uCi/ml which is about 0 3% of the applicable
{population) standard

Page 10 Paragraph 6

Maximur (one *19-th average} berylhum emission was 1 6 x 10™* ma/cubic
meter (bafore atmospheric dilution} The 12 month average stack refease for
oft be y'hur op rations was 1 4 x 1078 milligrams per cubic meter or about

14%% of the standard Beryilium results are tabulated in Tables 1A and {IB

Fage 11 Paragrao*: 5

Results for the year indicated a maximum of 0 06 x 10712 uCi/m! High
vclume grab samples were aiso taken 10 the zast of an asphalt pad covering
some cortaminated soul {(former drum storage area in the southwest corner of
the plant s'te proper) The 189 samples taken in 1971 represent over

40 000 cub'c meters of air actually filtered and were analyzed or tota/
plutonium conten* The re ults varied from a single sample maximum of
052 x 107'? uCi/m! 10 a yearly average of 001 x 107*2 uCi/ml (Table V)

Pagr 11 Paragraph 7

This complex of air samplers produces nearly 10 000 samrples per year These
are analyzed to make certain that effiuwnt fevels as we [ as any re-distribution
e'lects are kep wel! below cuidchine concentrations Summaries of these
results for 1871 are presented in Tables {11 IV and V

On site a1 samplec varicd from a maximum average /ong /ived alpha
concentration {one morth average) of 0 0322 X 1072 uCi/mi with a 12
month av-rage of 9 008 ¥ 10 2 uCi/ml about 24 0% of the standa-d

Page 12 Paragraph 1

low vo'umre off s«e air sa~ple results were also quite lo'v  The programmed
samp'ers ircicr*od @ max mum o175 lived alpha concentration {one month

@ crace) 0f 001 x 1072 1Ci/ml v 17+ a yearly average of 0 0040 x 10712
uCi/ml ahout 607 of the guidelines The high volume off site samplers

much mMmore 1~d-ca*ve of chronic exnosure leveds reveated much lower con

¢ rt-ations The raxsmum (one morth plutonium average) was 0 005 » 10712
» Gl wheregs the averay  for the year was 0 0002 x 10 2 uCi/ml about

12 of the guide'sr- (Tab- V)

Pagr 17 Frranroph 3

Av 1 2 bery'lur imple concint t ons were al 0 b low gu ¢ lines
Nearly 12 GCO ~natyses of air sy mp” - nwdica’e an off s-te averag» for the
year of ~bout 217 of the cu dehine 5 while the on site werage was

about 12 -

16
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Patc 13 Faragraph 6

a0+ testnictive stind d that far soluble plutomum 239 51 67 x 107°
pCiesle o1 of yrarly avirages 10 a suitable sample of a population  Gross
a'rho cunetrations m sampies from B 4 pond had a maximum of
36 6 x 107% uCu/ml and a yearly ay~rage of 11 79 x 107 uCi/m! These
Jross 2lpha concenuation are contributions from both plutonium and
uramum  All other naturally otcurring long hved aipha emitters are removed
from the samples during the analytical procedure (Table VHITA 1 2}

Page 13 Paragraph 7

Total maximum plutomum concentration m Pond B & was 7.23 x 107
#Ci/mi vith a yearly average of 180 x 1077 uCilmi Americium 241
maximur v as 307 x 187° pCi/mi vath 3 yearly average of 112x 10°°
uCiml {Table VIIA Y A 2)

Pace 13 Poragraph'8 '

G-ab samples from Pond A showed a maximum gross alpha.cencentration
of 28 80 x 107 uCi/mi with a yearly average of 7 30 x 107 uCi/mi
Pond C >howed similar low concentrations with a yearly maximum {gross
alpha) o 23 64 x 10 uC./mi and a yearly average of 6 14 x 1077 uCi/mit
{Table VII1 A 3} -

Page 13 Faragraph 8

Those g ab samples taken at the confluerce of North and South Walnut
Creeks ro ved 3 maximur gross aigha of 49 34 x 1077 pCi/mi  Maximum
plutonum concentraticn found was 8 47 x 10°? uCi/mi, and maxirwm
amenich ‘m was abovt one half that amount  Average gross alpha was 12 17,
average plutomum 2,26 amd average americ um 0 60 ali x 16 ° pCi/mi

{Table Vil A 4}

Page 14 Paragraph 1

Tap watrr results ~veraged 3 32 x 107 pC/int with 8 maxwrum o

18 56 x 107° uCi/mi gross vipha activity Gross alpha concentrations in the
reservorrs averaged 6 76 x 107° uCi/ml with 3 maximum of 30 4 x 1077
#Ci/mi 51 Ralston Reservou {Table VI B )

Page 14 Paragraph 4

Sedimen samples from the four major raservawg sre collected semi annually
and more frequent sedimzet samplos are taken from each of the s x holding
ponds Addilional samples are also taken from Wainut and Waman Creeks
These samples are taken 1o a depth of 4 centimetzes  No speafic standard
now exists for plutonmium ir sediment samples. The resulty tabulated in
Table IX indicat> 2 maxirwm of 641 67 x 107 pCi/gram {dry} within the
controlicd area  The maxirum concentration found outside the controlied
access a-ea of the plant site was 7 X 107° uCi/gram

Page 16 Paragraph 3

Besult for 1971 {T sble A1) st ow that plutramm tevels were 3 maximum of
306G 10 € pCr jrumi vy} One natabl a pect of thus sampling progr iy is
that the j Pt as 1 shyzed s *hout  wy piios wasting  Thue the plant by
comes s torm of dustisl v 0 ctor o well 1s a measurement of the amount of
plutomum physically incorporated rto the nlant through normaf growth
activit ts Al hough no p ofic standard has been established for pittenium
o on phints tness levels ore considored by most experts to be insigmificant

specially n hight of emps icaly denved dituuion factors 15

Aversge Gross A pha Amencium
And Plutonium Concentrations
Below Guidelines

Tap Water From Surrounding Commur
Rics and Reservor Samnles Betow Gioss
Alpha {U + Pu} Guidelines

No Standards for Sediment Samples

No Stondasd for Plutonum tn
Vegetation. Levzls Found A ¢ Con R
sitered Safe Ugﬁ E 3 J'Jo L1

17
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N

US AEC RESERVATION

20 10uC/m?

ROCKY FLATS
PLANTSITE

10 04uCi/m?

V

035 01 uCi/m?

INDIANA STREET

\ ﬁ #Ci/m?

MOWER RESERVOIR

GREAT WESTERN RESERVIOR

005 002uCi/m?
002 001 uCi/m?
001 uCi/m? to background

S

STANDLEY LAKE

Table X Sunsﬂl\mlvm off-site contours.

.

~

I‘TOIE These contours were empirically derived by means of a computer
vurve fitting program using the method of least squares This
results m a mathematical expression for grid sectors giving the
activity of the.plutonium in the soil as a function of radial distance

| storage area Three hundred forty two

from the on site Bar
soil samples were used |
samples were taken by the Co
Information 18 by US AEC Hea
306 by the Rocky Flats Health Physics
values assume a soil density of 1 g/cm® at a de

centimeter

Tabie X1 Vegetation Samples 1971

Concentrations (X $0™* uCi/gram Dry)

nerating these contours Eighteen
ado Committee on Environmental
nd Safety Laboratory

. September 1971

June 1971
No Samples Concentrations
Taken <Det Max Avg
<1 Mile LT - 5 900130 - 8.60009
1 5 Miles -2 3- 0 00354 0:00048 !
>5 Miles > " * 8.00025 0.00004
Summary T " +r 0.063154 o 000065
—_——

"“{%NoTe <)

4

No Samples C ations
Taken <Det __Max_ Avg
[ S 4t 000016 ¥ O 000002 =
44 11 9400039 37 00000¢ ~ 4
4 - de . 990847 1n 000004 -
82 25 806038 s C 9.00003




RFP ENV 71B
V] Summery and Conclusions

The principal protection for our environment must be provided at the very
source of potential degradation and/or potential pollution No program can
replace adequate controls at the source any environmental program s
after the fact

This 1s especially true for radioactive 1sotopes Rocky Flats 1s working toward
total containment of radioactive materials The data contained in this report
are the result of the controls employed at this plant site and do not in any
way describe those complex controls in themselves That these controls are
effective can be seen by comparing releases with those established standards
over the applicable time periods

Data are not meaningful without a frame of reference 1t s appropriate to
provide some background information to better understand this report

The State of Colorado and the immediate environs of Rocky Flats are most
interesting from a radiological point of view For example water taken from
wells in Maine has about 3000 times the natural radioactivity as that taken
from the Potomac River near Washington D C But even that level s low
when compared with water taken from wells near Boulder (or for that
matter Joachimsthal Czechoslovokia) where natural radioactivity concen
trations are 10 000 times that amount 'é Rocky Flats receives 1ts water from
Ralston Reservoir near Golden 8ackground radiation surveys indicate that
this water 1s higher in gross alpha content when it enters the plant than when
it 1s released as effluent after being used to process radioactive materials

Rocky Fiats Plant

ROCKY FLATS
Effluents (the same water)
Average 12 x 10~° uCi/mi

Water coming into Rocky Flats 1s higher in Gross Alpha
Concentration than the same water when released as effluent

Residents of Colorado receive an annual cosmic ray dose of about 120
milirem about three times that received by the average resident of California
(40 mrem) and about twice the annual gamma ray dosage from naturally
occurring terrestrial radioactivity * In fact a 1971 survey released by the
EPA showed that Colorado has the highest natural radiation levels in the U S

32

Environmental Protection Must Be At
Source

Rocky Flats Working Toward Total
Containment of Radioactive
Material

Frame of Reference for Data

Water From Wells Near Boulder
Has 10 000 Times Natural
Radioactivity as Water From
Potomac Near Washington D C

1971 EPA Survey Shows
Colorado Has Highest Natural
Radiation Level n U.S







\“&

"

> 7
RFP ENV 718
Table VIiI Water Surveys (continued) >
(E) Chemical Concentrations in Holding Ponds and Effluent Waste Waters
T Pond Grab Water Samples
Monthly Averages (mg)1)
Pond A Pond C
Total Total

pH  NO, po, * F Solyds Cr® pH NO, PO, * F Solids Crt
Ianusey - *7s 111 06 04 173 <6 00§ 78 05 06 04 243 <0 00s
February 76 137 11 04 -ror,09<ooos 177 09 13 04 212 <0 00§
March 78 19 6 06 04 164 <0 005 78 04 06 04 208 <0 005
Apnlt 78 29 7 07 04 183 <0 005 7 04 06 o4 289 <0 00S
May 79 850 06 04 393 <0 005§ 50 03 06 04 272 <0 005
June 80 201 06 04 233 <0 005 78 03 0__6 04 _I_EE <0 00S
Summary 78 299 o7 04 ?gq <90 005 17 [+ -1 07 043 228 <0 005
July 178 230 06 03 *NA <0 005 78 a3 06 03 NA <0 005
August 92 234 06 [ ) NA <0 GOS 84 06 0o [ ) NA <0 00S
September 85 363 06 04 300 <0 005 85 12 06 03 178 <0 005
QOctober 76 529 04 04 384 <0 005 82 13 06 04 127 <0008
November 78 5§89 06 0% 429 <0 005 81 15 06 (/X ] 18§ <0 00S$
December 71 T8 6 06 O~ 488 <0 005 :_" 22 06 04 194 <0 005
Summary 81 455 06 o4 ~2P— <0 00S 8 10 06 04 195 <0 00S
-— 40U
*NA 15 no analysis

‘/2 Yearly Summary — Pond A
Number

Elemental Analyses Samples As Ba Be Cd Cu Pb Mn NA
(Yearly Summary) 10 001 001 00008 0005 001 0001 00) 213
Applicable S+d ()] o5 1 9ny 100 ooe ons -
7 Of dtal uaru 0% ~ o 10” 2 20% -
3 Yearly Summary — Pond C
(Yearly Survmary) 10 0 01 001 00002 0 006 0 01 0ol 9002 176
Applicable Std 2) 008 100 - 001 31 00 005 00Ss -
% of Standard - 20% 1% - 60% 10% 20% 4 0% -

b

- - -

*Run in compliance with State quidelines instead of Sodwum Adsorpuion Kato

* These are not standards refating to the satety of the water out are st gpested maxumums reja ing (o0 consumer acceptance thereol
NOTE Cyanide and selenium are not currently run by Tockv Flat~ Health Physics Department Historically we * ave depeaded or the
guidance of the Colorado Departmen* of Health Water Pollution Lontrol Commussion for these analy es Since basic factlities exist
for these analyses however they will be performed in the future as 8 means of furtter protection snd compliance with don the
spinit and the letter of the law

Tabie IX Sediment Samples Yearly Summary

Conceatrations (X 10 * uCi/gram)

Location
Pond A
Pond B-1
Pond B-2
Bond B-3
Pond B-4
Pond C ©

Basehine Reservoar

Great Western Reservour

Ralston Reservowr
Standley Reservor

Samples Dry depth 4 centimeters

No Samples

A = Controlled Area B = Outside Controlied Area

30

3
\ 1

Www e d

NNNN

Averages

Maximum

26 06
641 67
385 53
174 85
181 34

84

0 3B6wCigaam- & ~ -

703
157
0 65
042

(—)-00‘7 uCi/gram =

Average

17 83
Werdr- 317 87
199 00 ~

6799 ~

368 7
t OR

043

s> 29

-
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Table VII) Water Surveys (continued}

(C) Semiannual Water Collection (Summary 1971)

Concentrations X 10 * uCi/mi

No
Location Samples
<S§ Miles 4. 8
>5 Mles 1632
Summary 3, -

} The standard for a soluble mixture of U + Pu in water s

3 The standard for soluble 3 Pu in water is 1 677 X 10 * uCi/ml

U + Pu Concentrations
Min Max Avg

035 -~ 1638 . 32322 72
LO9 1 14.48°2588¢ °
0.55 34.40 11

% of No
Standard’® Samples
006 7 13
087 < 16

. 29

470+ 92 006

C C
.Lq»_h‘__

<1

MPCy MPCp,

/(D) Chemical Concentrations in Holding Ponds and Effluent Waste Waters

1 Pond 5-4% s

Where

Py Concentrations

v

Min

005
008

00s

Max

276
092

276

Average Concentration (mg/1)

RFP ENV 718
- * ’
Y ! "
P
l: R ( A}
. -~
% of I
Avg. Standsrd? :
041 002
025 001
03 002

MPCyy is 10 000 X 10 ® uCimi
and MPCp,, is 1 667 X 10 * pCifmi

Sample Number Range of Total
Period Samples pH NO, PO, ? F BOD, DO*~* Solids Cr*
January 20 72%17380 167 109 0s 54 263 400 <0 00S
Februacy 20 74 -F{7476 62 92 04 99 108 {681) <0 00s
March 22 2 2 297279 %4 63 04 45 108 406 <0 008 ,
April 19 2 37278 84 43 04 64 110 392 <0 005 :
May 19 7684 55 128 04 58 99 456 <0 00§ i
June 22 74 7785 38 133 95 23 103 368 <0008
Summary 122 7z-58%7284 83 94 04 66 132 450 <0 008
July 21 2728, 34 89 04 {A 44 NA <0 00§
Aunust 22 f le7196 41 79 04 82 44 NA <0 00S§
September 21 L /79712179 36 154 04 "9 s 260 <0 005
October 21 s ivl7181 72 207 04 67 62 309 <0 00Ss
November 20 - . L172717 71 126 07 42 88 393 <0 005
December 21 ;o J¥1218 49 172 04 60 92 332 <0 005
Summary 126 7/ -167196 s 3 34 66 64 J24 <D 00S
s 9
**Dissolved oxygen
L’__'”_s.ﬂ'“_"! Ave-age Concentration (mgfl)
Jan Jun 122 728472 v § 83 94 LY 66 132 450 <0 008
Jul Dec 126 7196 51 154 04 66 64 324 <0 00$
Summary 248 7196 67 124 04 66 98 392337 <oo0s
Apphicable Std - 6585S <450 - <12 <300 >6, <500 <0 050
%o of Std - - 149 - 386 220 iss Fivd <10
o ma
2 Elemental Analyses (Pond B-4)
Conceatrations mg/1
Number
Samples As Ba Be Cd Cu Pb Mn
Yearly Summary 10 002 0 0035 0 0004 0 005 003 0 002 0006
Applicable Std ) 005 1 00 - 001 1 00 005 00s *
% Std - 40 005 - 50 40 12
Run in compliance with State guidelines u - e.d of Sodium Adsorpuion Pstio
“*These are no* standard relang to the of - uf t} e water but are suggested maximums refating to consumer ac epiance thereof
NOTE Cyanide and scleniun are not currentl run by Rocky Flats Health Phvsics Departmen  Historically we have deoended un the
ga'dance of he Co'~rado Deps-t~— ~* >fH a % ‘vate "ollu 10r Cont-0" Fommussicn for the ¢ analyses Since basic faclitics exist

for these analyses however thev wil be perfo mad 1n the future as a3 means of further protection and comphiance with both the

spur’t and the ]l tter of the I°w
® The 1962 Drinking Water Standards of he U S Public Health Service call for semiannual analysis of these parameters
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Table VIil Water Surveys {continued)

/

2 Community Tap Water Samples

January — June 1971

Conceatrations (X 10 * uCi/ml)

Arvada
Boulder
Broomfiild
Denver
Goiden
Lafayette
Loussville
Thornton
Mestrunst r

(B) Radioactivity in Reservoirs and Tap Water Samples (continued)

U+ Pu

Number Samples

Taken

<Det

(- - DN - - T - - B - O - )

Concentrations

Max Avg
16 20 764

693 a4 2
18 58 25%
1719 573

879 340

323 140

245 24 1,95,
1748 $29

6 49 226

July — December 1971

2

PRTT 2 (PN

Number Samples

Taken

>4
wq
6

1

0
S
>4
2 /0
1\

H Sub
ﬁ;_' «t

<Det

27
-3 0
0

-2

A Ay
—Concentrations | -
Max Avg

K 1B,
077 0 10} 10
097 3 32} 32
(503) 8 K|l 54
279 .
048 . |b
077 2, 23
as2 x| 3
030 olo 0>
60 ) 30 0. 3% 34

. ~ ‘CJ p] L’#/‘" - 4]

P07 6 Horo

U+ Pu Pu A
Number Samples Concentrations Number Samples Concentrations
Taken <Det Max Avg Taken <Det Max Avg
- - - - s J—.,?:‘-
e ue i o 702 4was ™| 7 =1 o 74 - av | 27
oUL ue v [ 8062 a ]l iy L4 Vo v, ¥ 2
Broomfieid ST N (] 900 +92 4 &q -1 3 oy 33 8§ 2| o
Denver 423\ 0 $77 YN | 9 <3 04s] 0> 3 21 42
Golden += 1\ (1] 976 <.215 8% 7 >} 047 6 °
Lafayette -+ \C [} 419 +35 | o 7 > 082 3 2
Lounville +o- | ] 84315 e 131 -7 1 & / 6o § 2] -
Tho-aton +a_\ 0 g L0 a4 st.' +6 ! 046 A7 2 51
Westminster 04\ 0 495 174 -1 1 osd iy 3 'i 1 2
i
|
1971 Summary !
U=-Pu — Pu — 'L
No Samples Concentrations % of No_Samples Concentration %of M 6 A'G
Taken <Det Max Avg Stand d’ Tiken <Det Max standard? Vo, q
Arvada I o0 16 20 &35 1k 00 —L et e 18 oor e § b
Boutder a@ad ° 562 09 o003 20-)F -+5 097 oot eoa{ 24
Broomfield 3% 34 0 1858 327 B L9 oes U 35 3 (5 03) 003 avf =
Denver 33 24 ] 1719 23549 21 o006 Ol 20 - 279 o031 4 § a4
Golden 23 24 o 9176 o3 |l oo04 +817 -3 o 47 001 ) 5
Lafayette ETRNYS: 0 419 _ _+a0 l4) 003 43 lA -+ 2 082 002 i
Louisv Ne 2233 0 463" aa 39 o2 UD < 1) <! 062} Lo *os 02! 3 av
Thornton g3 0 1748 33e7(Y oo08 w/i 046 001 ,
Westminster » 3 0 649 303 3 0 o3 OH s +J. o) Y 002
23 o 233000 37 Gon T
Summary 202 211 0 1858 333337004 429 44 3 J"} (5 03) ! 2 .3
() Denotes suspect data Cy Cpy }
! The standasrd for a mixture of soluble U + Puin waterss __~_ = <t where MPC(;= 10000 X 10 * uCi/ml .
MPCy  MPCp, and MPCp, = 1 66~ X 10 * uCi'mi 1
The standard for oiuble ?? Puin wat ris 1867 X 16 pCymi

3Based an so'ubl=?

L

28

Am (1 water) stardard of 1333 X 10 ° pCi/mi

T P

1y f Or 1.

<

?

fe

~—




E




RFP ENV 718
Table Viil Water Surveys {continued)
(A) Radioactivity in Holding Ponds and Effluent Waste Waters (continued)
4 Wiainut Creek at Indiana Water Samples (Rocky Flats Effluent Water Course) (continued)
Yearly Summation
Concentrations (X 10 * uCi/mi)
U+ Pu Pu Am
Concentrations % of C trations % of Concentrations % of
Max Avg Standard’® Min Max Avg Standard? Min Max Avg. Standard®
49 34 HS55/2 /7 pgas 23 04! 847 3562°¢ 048 ‘Y 001 439/ (7 080 60 006 OF
' Cy + Cp, <1 where MPCy; =10 000 X 10 * uCi/mi
MPC;  MPCp, and MPCp,, = 1667 X 10 * uCifmi
3 Based on the soluble 2* Pu in water standard of 1667 X 10 * uCi/mi
*Based on the soluble 74! Am in water standard of 333 X 10 * uCi/ml
(B) Radioactivity in Reservoirs and Tap Water Samples
1 Reservoir Water Samples
Concentrations (X 10 * uCi/ml)
Janusry — June 1971
U+ Pu Pu Am
Number Number Number
Samples Concentrations Samples ' Concentrations Samples Concentrations
Location Taken Max Avg. Taken /4 of / Max Avg. Taken Max Avg
Baseline Reservorr 12 6.06 325 11 | O tes 033 - - -
Great Western Reservorr 12 629 312 wrel 2 064 014 4 113 060
Rslston Reservoir 12 28.79 ¥ 402050 10 ¢ 0.0675 URv 2% - - -
Standley Reservowr Py 17 44 522 ;nol ~ 095 030 i 010 o010
523 v 33
July — December 1971
U+ Pu Pu Am
Number Number
Samples Number Samples Samples
Location Taken Max Avg. Taken <Det Max Avg Taken Max Avg.
Baseline Reservoir L) 692 36337 w~n Y3 046 a3 - - -
Geeat Western Reservoir % 12 16 06 29739 012 1 0 82 03T 2 £ 8 046 47 013
Ralston Reservoir 2 22 04 10290 29 F ] 0.34 96 0.3 - - -
Standley Reservoir bY: 7] SA6¢ A 3.3&’ B pr v _ 024 n.oso, & 012 016 o
Summation 1971
Concentrations (X 10 * uCijml)
U+ Pu Pu Am
No Samples % of No Samples %of | Number % of
Reservonr Taken <Det Max Avg. Std' | Taken <Det Max Avg. Std? | Samples Max Avg. Sid?
3 27
Baseline 20 0 692 339 00S 4877 323 168 025 002 - - - 29 -
Great Western 2y ¥/ 1606 »H033 4004 202y 3 0 82 o4 20 0 01 /IZ 11) o3t 002
Ralston 2329 0 14,62 5 3,0:35 9| 11T 3512 034753004 *310.602 o/ - - - -
Standley 22 0 1748 3440840 19 4 054y y 00t Ky 012 006 001
Summary t ¥ 4 2879 638 L0.06 55 yl 4 1.68 o+ 0.0+ M 113 22 02
o ! jo Mo £7% of -3 22 493 <6 o2 12

e

e B
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Table VIl Water Surveys {continued)

(A) Radioactivity in Holding Ponds and Effluent Waste Wators
3. Grab Water Samples — Ponds A and C (Holdimg Ponds)

Pond (A) X 10™* uCi/mi

Pond (C) X 10 ® uCi/mit
T

No Samples Coacentrations No _Sampies
Taken " <Det U+Pu Pu Taken <Det U+Pu Pu
Jan 4 [ ] 300 2 of) 085 4 ] 698 0126
Feb 4 [ 8 88 042 4 ] 1098 072
Mar 4 [} 709 0 31 4 o 5 66 02s
Apr 5 (] 6.62 112 H 0 644 113
May 4 [ ] 6.23 0 8s 4 o 673 [ 3%} }
Jun 5 [1 ] 4 63 121 s 1] 4 52 094
Jul 4 [} 393 097 4 1] 419 0 47
Ang 4 [+ 3 727 0 66 4 ] 863 0 50
Sep 5 - 613 os8 5/ s 0 690 0 52
Oct 4 & 6 8S 032 4 [+] 432 048
Nov A3 ¢ 904 n40 3€ 4 (] 380 o7
Dec H o 1378 079 - 0 447 o4l
1973 Summary
U+ Pu X 10 * uCifmi _ Plutonium X 10 * uCi/mi
__No Samples Concentrations Percent of No. Samples Concentrations Percent of
Taken <Det Min. Max. Avg. Standard’ Taken <Det Min Max Avg Standard’
{24
Pond A 26 5/ (1] 133 M”)m9JD 011 2647 ] 004 276 068 004
Pond C 265/ (1] “"e: 23 64 614 009 3&,—3 4] 006 Mﬂ'33’w 58 003
CU CPu ’
*Geoss alpha standard 8 ——— + ———— <] Where  MPCy; = 10000 X 10 * uCi/ml
MPCy MECp, MPCp, = 1667 X 10 * uCi/ml
2The plutonium standard is 1667 X 10* uCi/ml.
€A) Radioactivity in Holding Ponds and Effluent Waste Waters
4. Walnut Creek ar Indians Water Sampies (Rocky Flats Effluent Water Course)
Coacentrations (X 10 * uCi/ml)
U+Pu Pu Am
Semple Number Concentratioms Number Concentrations Number Concentrations
Period Samples Min Max Avg. Samples Min Max Avg Samples Min Max Avg.
024 2% ! %R
Jamuary rz 285 1971 A2 140/°" 268 169 1 073 073 073
February 4 1369 30 06 19 30 4 086 347 4 36 3 0 68 1407621128 _
March 5 4.76 1183 P = Y ] 136 333 282 yz 0I8 W 43914, 1O/ /3
April 4 632 1368 1118 4 114 aio 209 *J Qor 77 2.68 97 0% -
Mey 4 _ 718 12.43 991 4 _ 067 659 268 A 2 040 047 044
June F & 640 1L43 842/ &5 128 23713 7! 2,020 x5 030 125 Opr 3D
July 4 387 29 54 11 67 4 154 361 2 56 2 041 0 80 050 %/
Aungust ' 37 36.58 1316 H 103 314 168 H 030 0 638 049
September 4 2.18 2210 9207 4 008 799 241 4 oo} 029 oie /7
Oetober 4 312 49 34 16 87 4 041 288 "1 196 X 021 077 040
November S 397 687 Y 5881187 s 067 3so 164 ' 8 - 2 ey - Y6
December 3 577 12 81 8 96 3 083 133 103 o - - -
Yeasty Summary
U+ Ps Pu Am
Sample Number Comncentrations Number Concentrations Number Concentrations
Period Samples Min Max Avg Samples Min Max Avg Samples Min Max Avg.
"yl ¢ -
Jan-lun 24 2.85 3006 2 067 8471 2867 /6 00130 829767 14 o7
Jui-Dec 25 2.18 4934  109072f90 2s 041 799 ose/8ls 148 001 0.88/0" 042 47
Summsry 49 (0) 2.18 49.34 155 49 (0) 041 847 256 334 001 439 80
12 17 6 () 16) co

€ ) Denotes less than detection Hmuts
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Table VIl Dustfall Samples, 1971 Yearly Summary

RFP ENV 718

(Plutonium)
1971
No Samples Maximum
Less Than (Single Sampie) Total
Detection Sample Concentration Deposition Deposition Rate
Taken Limit Days (®Ci/M?) (pCi/M3) (pCi/M? /month)
Arvada 23 4 362 16 11 77 44 $.30
Broomfield 22 11 348 28 88 74 48 321
Boulder 18 14 334 28 59 85 69 1171
Coal Creek 19 11 292 21 66 50 76 2120
Denver 22 11 341 $3 87 118 27 520
Eastlake 23 11 362 6 00 49 34 218
Golden *22 (21) 8 *348 (334) *(174 16) %219 55 (45 39) 12 04 (2 65)
Lafayette 22 13 348 1177 46 26 163
Marshall 23 10 362 67 70 149 04 698
Supserior 21 8 334 16 11 74 20 413
Wagner 20 6 292 1317 961 069
Westminster 22 7 _ﬂ 17 30 41 36 148
Summary *257 (256) 114 *4064 (4050) *(174 16) (67 70) *996 SO (822 34) 409 (338)
Berthoud 7 2 310 558 1298 090
Castle Rock 3 s 3ss 246 213 o1¢
Summary 16 9 668 S 28 2073 o4l
*Based on highly suspect data The removal of one single aliq sample red the total deposition st Golden to 45 39 pCi/M? and the total
(summary) deposition rate to 3 38 pCi/M? /month
Table Vil Water Surveys.
(A) Radioactivity in Holding Ponds and Effluent Waste Water
1 Pond B-4 (Effluent Waste Water)
Concentrations (X 10 * uCi/ml)
U+ Pu Pu Am
Concentrations Concentrations Concentrations
Effluent
Volume
Sampie No {million Reloase Release Release
Period Samples liters) Max Avg (mCi) Max Avg (mC1) Avg Max (mCi)
January 4 36 01 36 64 14 33 0516 401 2129 0 082 307 107 o2 1/
February 4 34 8§ 2773 24 74 0 862 723 292 0101 120 136 0042
March 4 49 18 1519 /72913158 0 647 432 2 86 01413 189 267 0093
April 5 41 21 1929 1?7 /514 75 0 608 523 299 0123 1At 61 239 0063 o606
May 4 32 36 1998 /7 ¢4 12 84 0 406 4 59 263 0 08S 094 226 0030
June 3 2818 10 30 833 0234 261 160 0045 137 218 0039
July F &4 2395 89s 544 527 n347 137 609 2.92-3700.038 ¢75103 129 0025
August 4 3047 18 75 11 34 0 346 217 108 0032 042 052 0013
September 5 3369 1119 146 73 0241 733 204 1357,29 0.092 043 068 108 0022
October 4 42 64 §75 » s 61 0 239 159 101 0043 006 o 14 0003
November 4 47 61 ins 08y 10 67 0 508 098 059 0028 MK 76 NAI 0 NA 036
December H 5379 (28-89¥/2 5711 48 0618 156 109 0059 NA NA NA
() denotes suspect data NA — No Anslysss
(52 77-. S%¢
2. Yearly Summation Pond B-4 (Effluc 1t Waste Water Total Volume 1971 = 333:150-060 Liters)
Concentrations (X 10 * uCi/ml)
f
U+Pu Pu Am 1)
Number Number
Sample Samples Concentrations Release Samples Concentrations Release Concentrations Release
Period Taken Max Avg. (mCi) Taken Max Avg {mCi) Max Avg (mCi)
Jan Jun 26 36 64 14-6% 1 763 273 26 723 258 6l gs23 3P 307 60 1 72 Q328 38/
Jul Dec ITZ6 (88N /P 5T BAYEA 5 2.0982°P% 2L 609 LI6s 2! 0334 129 0sd 55 0068 420
Summary $352 3664 1r691 09 SIM 5l S¥p, 723 206, ,; 09T, | 307 Loe, ,, Qe o
1) T+t DEC A Avg tletfated  Fromm Frue Mo ph Jota 25
Jui DEC Rel + ¢ AV X Tu) pec EF lue ¢ ),mn,gb'j Av ., - 308 = Totel rSE]I 1a,p

Vi e
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Table VIl Dustfall Samples, 1971 Yearly Summary

Arvada
Broomfield
Boulder
Coal Creek
Denver
Eastlake
Golden
Lafavette
Marshall
Superijor
Wagner
Westminster

Summary

Berthoud
Castle Rock

Summary

{Plutonium)
No Samples
Less Than
Detection Sample
Taken Limit Days
23 4 362
22 11 348
18 14 334
19 11 292
22 il 341
23 11 362
*22 (21) 8 €348 (334)
22 13 348
23 10 362
23 8 334
20 6 292
22 7 341
*257 (256) 114 *4064 (4050)

7 2 310

9 ? 358
16 9 668

971
Maximum
(Single Sample)
Concentration
(C1yM*)

16 11
28 88
28 59
21 66
53 87
6 00

(174 16)
1177
6710
1613
1317
17 30

Total
Deposition
(pCyM*)

77 44
74 48
85 69
50 76
118 27
49 84
*219 55 (45 39)

46 26
149 04
74 20
961
41 36

(174 16) (67 70)

5 58
246

528

*996 50 (822 34)

1298
773

2073

RFP ENV 718

Deposition Rate
(PCy/M? /month)

530
32
171
220
s 20
218
*12 04 (2 65)
163
698
413
069
248

*4 09 (3 38)

090
014

04}

Based on highly suspect data The removal of one single ahquot sample reduces the total deposition at Golden to 45 39 pCi/M? and the total
{summary) deposition rate to 3 38 pCi/M? /month

Table Vil

Water Survays.

(A) Radioactivity 1n Holding Ponds and Effluent Waste Water

1 Pond B 4 (Effluent Waste Water)
Concentrations (X 10  uCi/ml)

U+ Py Pu Am
Cancentrations Concentrations Concentrations
Effluent
Volume
Sample No (mitlion Release Retease Release
Period Samples liters) Max Avg (mGy) Max Avg (mC1) Avg. Max (mCi)
January 4 36 01 36 649 14 33 0516 401 229 0 082 307 - o112
February 4 34 85 2773 2474 0 862 723 292 0101 120 136 0042
March 4 49 18 19 19 1318 0 647 q 32 2 86 0 141 189 267 0093
April 5 41 21 19 29 14 75 0 608 523 299 0123 15 239 0 062
May 4 32 36 1998 12 54 0 406 4 59 263 0 085 694 2126 0030
June H 2815 10 30 833 0234 261 1 60 00458 137 218 0039
July s 2395 895 614 0147 609 292 0070 103 129 0028
August 4 30 47 18 75 11 34 0 346 277 105 0032 042 052 0013
September 5 3369 11 19 714 0241 704 272 0092 065 108 0022
October 4 42 64 $75 561 0239 159 101 0043 D 06 016 0003
November 4 47 61 (15 08) 10 67 0508 098 059 0028 NA NA NA
December s $379 (28 89) 1148 0618 156 109 0059 NA NA NA
() denotes suspect data NA — No Analysis
2 Yearly Summation Pond B & (Effluent Waste Water Total Volume 1971 = 232 150 000 Liters)
Concentrations (X 10 * uCy/ml)
U+ Pu Pu Am
Number Number
Sample Samples Concentrations Release Samples Concentrations Release Concentrations Release
Period Taken Max Avg (mCi) Taken Max Avg (mC1) Max Avg (mCi)
Jan Jun 26 36 64 14 64 3273 26 723 255 0577 307 150 0378
Jul Dec 2:7 (28 89) 8173 2098 2_7 6 09 156 0 324 129 053 0063
Summary 53 36 64 11 69 5371 53 723 206 0901 307 100 0441}
25
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Table VIlI Water Surveys {continued)

(A) Radioactivity in Holding Ponds and Effluent Waste Waters
3. Grab Water Samples — Ponds A and C (Holding Ponds)

Pond (A) X 10 ® uCi/ml

Pond (C) X 10 * uCi/mil

No Samples Concentrations No Samples Concentrations
Taken <Det U+Pu Pu Taken <Det U+Pu Pu
Jan 4 1] 700 051 4 0 698 026
Feb 49 (1] 8 88 042 4 0 1098 072
Mar 4 0o 709 031 4 1] 5 66 025
Apr 5 (1] 6 62 112 5 (4] 644 113
May 4 (1] 623 08Ss 4 (1] 6173 031
Jun 5 (4] 463 121 s (] 452 094
Jut 4 (4] 393 097 4 0 419 047
Aug 4 o 727 0 66 4 (1] 863 050
Sep H (4] 613 058 5 0 690 052
Oct 4 0 6 85 032 4 o 432 048
Nov 4 (1) 904 040 4 1] 380 0179
Dec 5 4] 1375 079 s (1] 447 041
1971 Summary
U+ Pu X 10 ° uCl/mi Plut X 10 ® uCifmi
No Samples Concentrations Percent of No Samples Concentrations Percent of
Taken <Det Min Max Avg Standard’ Taken <Det Min Max Avg Standard?
Pond A 26 ] 133 17 62 728 o1l 26 (4] 004 276 068 004
Pond C 26 (/] 106 23 64 614 009 26 0 006 240 087 003
- (& CPu
' Gross alpha standard 15 —4— + <1 Where  MPCyy = 10000 X 10 * kCi/mi
MPCy MPCp, MPCp,, = 1667 X 10 * uCi/ml
*The plutontum standard 1s 1667 X 10 * uCiml
(A) Radwactivity in Holding Ponds and Effluent Waste Waters
4 Walnut Creek at Indians Water Samples (Rocky Flats Efftuent Water Course)
Concentrations (X 10 * uCi/ml)
U+Pu Pu Am
Sample Number Concentrations Number Concentrations Number Concentrations
Period Samples Min Max Avg Samples Min Max Avg Samples Min Max Avg.
January 3 285 19 71 1193 3 110 268 169 1 073 073 07}
February 4 1369 30 06 19 30 4 0 86 8 47 436 3 068 1 40 128
March H 476 11 53 874 H 136 333 252 5 018 4 39 191
April 49 6 32 1368 1118 4 114 310 209 4 001} 2 68 09
May 4 718 1243 991 4 067 659 268 2 040 047 044
June 4 640 1143 912 4 128 237 204 2 030 128 057
July 4 387 29 54 11 67 4 154 J 6t 256 2 041 0 8O 0 60
August 5 373 36 58 1316 s 103 314 168 H 030 068 049
September 4 218 2210 907 4 008 799 241 4 001 029 ol4
October 4 312 49 34 16 87 4 041 284 196 3 021 077 049
November H 397 687 5 85 s 067 3 so 164 4] - - -
December 3 s 77 12 81 8 96 3 083 133 103 o - - -
Yearly Summary
U+ Pu Pu Am
Sample Numb Concentrations Number Concentrations Number Concentrations
Period Samples Min Max Avg. Samples Min Max Avg Samples Min Max Avg
Jan Jun 24 285 30 06 12 23 24 067 847 256 19 001 439 111
Jul Dec 25 218 4934 1090 25 osi 799 09 14 bo1 o8 082
Summary 49 (0) 218 49 34 115§ 49 (0) 041 847 256 33(2) 001 439 0 80

() Denotes less than detection limits

26
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RFP ENV 71B

Table 111  Average Monthly Alr Sample Concentrations On-Site Radiocactive

(A) Total Long Lived Alpha Concentrations (U Pu and naturally occurring aslpha emitters)

Monthly Average Concentrations (X 10 '? uCi/ml)

Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
S1 00044 00033 00046 00036 0 0057 00052 00034 00040 00045 00049 0 00358 00038
S2 00045 0 0044 00039 00046 0 0060 00027 00025 00058 00029 00044 0 0040 0 0047
S-3 00033 00028 006033 00059 0 0052 0 0048 0 0054 00066 00057 00052 0 0046 00043
S84 00021 0 0044 00047 00067 0 0042 0 0040 0 0046 00041 00035 00034 00034 00034
S-s 0.0017 0.0040 00032 00036 0.0047 0 0060 00053 00026 O00034 00058 0 0069 00034
S-6 0.0031 00030 00028 00037 0 0052 00034 00148 00020 00032 00031 0 0068 0 0030
$-7 00082 0 0066 00054 00082 00043 00047 0 0036 00034 00022 00034 00012 0 0048
S-8 00058 00069 00078 00324 00090 00103 0009¢ 00110 00056 00128 00114 00071
S9 00043 0 0040 0004t 00039 00036 00042 00043 00036 00026 00028 00013 0 0049
510 00046 0 0052 00041 00072 0 0047 0 0073 0 0028 00030 00040 0 0062 0 0040 00038
S-50 00042 00026 00045 0 008S 00048 00078 0 0052 00086 00039 00076 0 0064 0 0036
S-81 00044 00051 00036 00067 0 0046 00037 0 0024 00020 00041 0 0054 0 0044 00086

|Applicable Standard (Soluble Plutonium 239) = 0 02 X 10°*? uCi/mi |

(B) Summary Total Long Lived Alpha On-Site 1971

Concentration (X 10 '? uCi/ml)

Location No of Samples <Det CMax C Avg % of Std
S-1 243 128 00218 00043 316 .
S§-2 241 140 0 0420 0 0040 200
S-3 245 124 00218 0 0047 36 ¢
S-4 244 142 00333 0 0040 200
S-S 245 132 00228 0 0042 +Hd
S-6 245 161 02723 0 0043 218
S-7 245 136 00822 0 0046 228
S-8 24§ 81 0 1384 0 0104 0
S-9 244 146 00368 0 0036 179 4,
S-10 237 112 00228 0 0047 234
S-50 244 120 01436 0 0058 288
S-51 244 138 00341 0 0043 218

Yearly Summastion 2922 1584 0 3723 0 0049 245

Total Averages

This sampler (S-8) is located within the strongest most frequent wind vector and is adjacent to the asphalt pad covering some contaminated
soil The large volumes of dirt thus seen by this sampler may be indicative of resuspension mechanisms It 12 worthy of note that this the
highest concentration-locstion is-etiitdess-theer40® of the applicable standard when stated in terms of yearly averages

5

Table IV Average Monthly Air Sample Concentrations Off-Sits Radioactive

(A) Low-Volume Programmed Samplers
1 Total Long Lived Alpha Concentrations 1971 (U Pu and naturally occurring slpha emitters)
Monthly Average Concentrations (X 16 '2 uCi/ml)

Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Boulder (S-15) 00036 0 0039 ub 00049 00074 00061 00044 00056 00077 00078 00036 00034
Broomfield (S-17) 0 0041 00060 00066 DO056 00026 0003} up 00044 00046 up 0.0031 00038
Coal Creek (S-11) 0 0031 00041 00022 00062 00022 00036 up uD UD 00027 00029 00023
Denver (S-23) 00022 00014 00085 00068 00029 00055 00024 00069 00059 00032 00030 00024
Golden (5-20) 00039 00047 0 0061 00062 00082 uD up uD 00040 00118 uD 00037
Lafayette (S-16) 00063 00079 00055 00068 00078 00065 00034 00033 00073 00031 00025 00083
Marshall (S-13) 00042 0 0024 ub ubD 00023 ubD 00023 00022 00036 00021 uDp ub
Wagner (S-18) 00053 uD up 00108 00080 00130 00083 00033 00082 00032 00029 000350

Westminster (S-25) 0 0050 UD 0 0026 0 008s UD 00137 00052 00063 uD 00060 00024 00038
[Applicable Standard (unidentified alpha emitters) = 0 0067 X 10 ? uCi/ml]
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RFP ENV 718
Tabia | Radioactive Stack Efffuent Rel 1871 ( o)
(D) Yearly Summary — Uranium (continued)
Concentrations (X 10 '? uCi/mi)
January — June July — December Total Year
Maximum (Monthly) Maximum (Monthly) Concentration % Std Total
qugg&ng;,‘glgn Average Concentration Average Max Av {Av Release
Building Concentration | (one month average) Concentration {Bidg) (Bidg) Conc ) uCr)
495 0004 T, ooaz | 0001 0 001 0.004 00021\ L X4 e 803
991 T 0.00% ., 0002 0007 0 001 9 007 0002t 9_! 20033
Total Uranium Operations Yearly Summation 0077 0 008 03 -98 690 ¢
Maximum monthly sverage emission 0 071 X 10 '? uCy/ml (Building 447 January)
*Maximum single sampls concentration Both maximums associated with filter changes in the pl of this butlding ,

*+ Although Rocky Flats effluents would include several isotopes of uranium the guideline for soluble 238 1s the most restrictive 1n air It

dard

must be noted that this st

vy

The values here all well below that standard are taken at the stack before any atmospheric dilution

Table Ii Non-Radioactive Stack Effluent Releases 1971

(A) Beryllium

Monthly Average Concentrations (X 10 * mg/M?)

at the plant boundary and is in terms of yearly averages to an individual 1n the general populstion

Building Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
444 447 22 51 30 22 18 07 150 20 28 12 02 W)
883A 10 32 0Ss 02 02 02 [ 3 L 02 +t 02 02 02
779 03 07 03 03 03 03 03 [ ] 02 06 36 06
774 08 06 oRT 05 oS 05 o ok~ o072 ogs ok opys”
865 0S8 20 04 02 0S$ 05 02 02 02 1 1S 02 02
Total Monthly Relecase (grams) 08226 20923 12394 066988 0.6193 03700 44909 0.802t 0 3809 05191 00940 4.2010-
' P ] ’
(B) Annual Summary
Beryllium Stack Effiuent Releases (X 10 * mg/M?®)
January — June July — December Totals for Year
Maximum Maximum Total
Single-Sample Average Single Sample Average Max Av Release

Building Concentration Concentration Concentration Concentration Conc Conc % Std (3]

444-437 450 26 209 2 -~ 209 2 42 -4 43| e o
883A 252 o% ! 12 85 252 06 6 00293 » ¢
779 5t 04 7% o5 ~ E2 0.6 6 0263 -
774 24 o o4 o2 24 0.5 5 08146 ”
865 98 1.0 70 o4 98 & - 7 1220

Total Berylhum Operations Yearly Summation 209 2 13 196/ Total
$6:830+ |

“Applicable Standard is 10 X 10 mg/M® (Division Internal Goal 1s 5 X 10 ¢ mg/M*)

il







RFP ENV 71B

Table | Radioactive Stack Effluent Releases 1971

(A) Plutomum
Monthlv Concentrations (X 10 '? uCi/mi)

Building Jan teb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
771 0005 000§ 0005 0015 0007 0012 0007 0006 O0OIS 0012 0004 0 006
774 0015 0010 0011 0014 0060 0013 0008 000Y% 0012 0010 0013 0015
776 0004 0095 0033 0006 0018 00t1 0003 0003 0002 0009 O002 0 002
719 0007 0002 0002 0002 0002 0002) 0002 0002 0002 0002 0002 0 002
559 0003 0002 0002\ 0002° 0003 0003 0003 0002 0002 0002 0002 0 002
707 0003 0002 0 005 M DD___O_S M 0_(&)_3 0 004 O_QE 0002 0080 0 004
Total Releases by Month (uC1) 2 852 17 249 8017 5989 8286 5838 2671 2680 5096 5270 7884 2 546
[Apphcable Standard (Soluble >*Pu) = 0 06 X 10 ** uCu/mi |
[
(B) Yearly Summary — Plutonium
Concentrations (X 10 12 uCi/ml)
January — June July — December Total Year
Maximum (Monthly) Maximum (Monthly) Concentration % Std Total
Concentration Average Concentration Average Max Av (Av Release
Building (Single Sample) Concentration (Single Sample) Concentration) (Bldg) (Bidg) Conc ) (Cr)
771 0015 0008 0.008 - 0 ooY 6045 0008 133 26.427
774 0,109 0021 0.013 0011 0109 0016 267 6034
776 0 087 0028 0 009 0 004 0087 0016 2617 33.052 _
779 0 006 0003 9002 0002 0006 0002 33 0-344
559 0 004 0003 0 004 0 002 G 664 0002 33 8766
707 0004 0 004 8-080 0016 0 080 0010 16 7 7 126
Total Plutomium Operations Yearly Summation 0.109 0 009 15% 74 349 rz,_l
i

The maximum monthly average emssion (which/occurred during filter changing operanlms 1n Building 776 1n February) was 0 095 X 10 '?
#Ciyml The maximum single sample emission (@:4@X207** Ci/ml) was from Building 8@ It must he noted that these values are taken
at the stack BEFORE appropnate atmospheric dilution The standards apply at the plint perimeter and are in terms of averages of up to
one year The annual average Pu emission from ALL Pu operations was 0 009 X 10 '~ uCi/ml about 15% of the applicable standard

006 X 10 '* uCy/ml)
F Iter changing ope ations

Effiuents leaking around one stage of filter plenum Discovered and corrected

(C) Uranium
Monthly Average Concentrations (X10 2 uCijmi)

Building Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
444 0 009 0005 0002 0002 0002 00031 0002 0002 OO0DOL 0001 0017 0002
447 0071 0070 0029 0033 0040 0023 0002 0017 0030 0018 0007 002!
881 0 004 0017 0018 0 049 0005 0005 0005 0006 0002 0002 0003 0002
883 (A) 0010 0008 0010 0012 0041 0034 0008 0O0O!3 0013 0010 O0OIS 0011
883 (B) 0010 0006 0003 0004 0008 0005 0003 0003 0002 0002 0003 0002
886 0003 0001 000Zf 000%X{ 000X O00Z{ 000X( O0OOX[ 000l 000t 0003 0003
889 0003 0002 0©Go00R' OO002 0002 000%2; 0002 0002 0001 0003 0002 0 003
865 0002 0001 0002 000X* 000X O©O00%! 000X 000 OO0l 000F 0001 0 001
991 T - 0002 000Y 0 001 0001 0002 000 000 ©OOI 0001 0001 0 001
Total Release by Month (uCi1) <41 264 12148 8959 21933 10052 7270 2976 6149 4405 3151 6801 3 741
[Applicable Standard *** (Soluble 23*Uj) — 3 X 10 ** uCy/ml|
(D) Yearly Summary — Uramium
Concentrations (X 10 *? uCifml)
January — June July — December Total Year
Maximum (Monthly) Maximum (Monthly) Concentration % Std Total
Concentration Average Concentration Average Max Av (Av Release
Building (Single Sample) Concentration (Single Sample) Concentration {Bldg) (Bldg) Conc ) WCh)
444 9:008 . 0 004 0L 0004 0047 0 004 01 o060 . O
447 077 0 044 6033 0016 0077 0030 K] 25.356
881 0050 0016 0006 0003 0.050 0010 03 35.440- 3
883A 0 040 0019 o4 | 0012 0.040 0016 0s 20,680 -~
881B 0.012 0 006 ©.003 0 002 012 0 004 01 S340 s ¥
886 0 004 0 001) 0.004 0 002 0 004 0002 01 £.132 !
889 0.005 0 002 0,003 0 002 0 005 0 002 o1 0446 g
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